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PHARMACEUTICALLY AfrnV E BICYCLICHETEROCYCLir AMmF«; 
BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The pliannaceutically active bicyclic heterocyclic amines (XXX) of the present invention 
5 are useful as phannaceuticals to treat a number of diseases and injuries. 

2. Description of the Related Art 
The bicyclic heterocyclic amines (XXX) of the present invention contain a variety of 
compounds depending on the definitions of W„ Wj and Wj. 

When W, is .N=:. W, is -N= and is -CR5= the bicyclic heterocyclic amines (XXX) 
10 are pynolo[2.3-d])pyrimidines (Vn). The pynolor2.3-d]pyiimidine ring system is known. For 
example. 4-amino-7B-D-ribofuranosyl-7H-pyrrolo[2.3-d)pyrimidine Is tubercidia However, the 
2.4-di(tertiaiy amino)-pynx)Io[2.3-d]pyrimidines of this invention are novel. Other similar 
compounds have been prepared for study of antiviral and antitumor properties, see 
Comprehensive HeterocycUc ChemisUy, A.R. Katritzky and C.W. Rees, Ed., Vol. 4. Peigamon 
15 Press. 1984, p. 528. 

When W, is -N=, W3 is -CH= and W, is -N= the bicyclic heterocycUc amines (XXX) 
are 3H-imida2o(4.5-b]pyridines (XXV). Hiis ring system is knownv see DE 3 318 671 Al CA 
44, 2041b, Swiss Patent 260,741. 

When W, is -N=, Wj is -CH= and W, is -CR5= the bicyclic heterocyclic amines (XXX) 
20 are IH-pyrrolo[2,3-b)pyridines (XI). This ring system is known, see J. Chem, Soc. 101, 1912, 
1779. 

When W, is -CH=», W, is -N= and W, is -N= the bicyclic heterocyclic amines (XXX) 
arc lH-imidazo[4.5-c]pyridines (XXIX). This ring system is known, see Biochem. Z. 49. 1913. 
182. 

25 When W, is -CH=, Wj is -N= and W, is -CR5= the bicyclic heterocyclic amines (XXX) 

are lH^pyrroloI3,2-clpyridines (XVI). This ring system is known, see J. Chcm. Soc. 1909, 95, 
1526. 

Other substituted amino type compounds which are useful for treating the same diseases 
and injuries as those of the present mvention are disclosed in International Publication No. 

30 WO87/01706, published March 26. 1987 based on International Patent Application No. 

PCT/US86/01797; International PubHcation No. W087A)7895, published December 30, 1987 
based on International Patent Application No. PCTAJS87/07895; International Publication No. 
WO88/08424. published November 3, 1988 based on International Patent Application No. 
PCT/US88/01212: International PubUcation No. WO88y07527, published October 6. 1988 based 

35 on International Patent Application No. PCT/US88/00817 and US Patent application Serial No. 
07/427.143. filed 10-25-89. 
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WO92/02500-A discloses 2-phenyIindoIe derivatives useful for treating asthma, allei^gic 
disoideis, thrombosis and iscbaemia. 

The /. Heterotyclic. Chenu, 24, 425 (1987) [EGERl discloses pynolopyrimidines where 
the amino groups on the pyrimidine moie^ are fiee and unsubstituted, whereas the compounds 
5 of the present invention are substituted aminopyrrolopyrimidines. 

W09 1/04254 discloses pynolo[2,3-d])pyiinudines where the groups substituted on the 
pyrrolo ring are simple. In two of the positions tiie groups are -H, halogen or aD^. In the 
third it is -H. alkyl or aralkyl. The present invention requires that one of Rj or R« is aromatic or 
heteroaromatic substituted. 
10 SUMMARY OF INVENTION 



Disclosed is a bicydic heterocyclic amines of the formula (XXX) 



h-2 



.82-1 




(XXX) 



15 



20 



where W, is -N= or -CH=; 
W3is-N=or-CH=: 

W5 is -N= or -CRj- with the proviso that W5 is -CRj- when both W, and W3 arc 



-N=: 



25 



where R5 is 

(A)-H, 



(Q-l) 
(Cr2) 



(B) Ci-Ct all^l optionally substituted with 1 timi 4 R5.1 where R5., is 



30 



(1) -F.-a.-Br. 

(2) C,-C4 alkyl. 

(3) -CFj, 
(4) 

(5) -OR5.2 where Rj.^ is 



35 



(a) -H. 

(b) Cj-Q alkyl, 

(c) phosphate, 

(d) sulfate. 
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(e) -CX)-R5.g where R,^ is C.-Q alkyl or CVC, aralkyl. 

(0 -CO-NR5.,oR„, where Rj.,o and R,.,, are Ihe same or different 

and arc -H or Cj-Cj alkyl, 

(g) suliamate, 

5 (h) glucosyl, 

(i) galactosyl, 
. 0*) glucuronic acid, 
(k) maltosyl, 

(1) arabinosyl,. 
(m)xylosyl, 

(n) -CO-CH(NHj)-H, 
(o) -C0-CH(Niy-CH3, 
(p) -CO-CH(Niy-CH(CH,)j, 
(q) -CO-CH(NH^.CHj-CH(CHj)j, 
(r) -CO.CH(NH:)-CH(CH3)-CHi-CH3. 
(s) -CO-CH(Niy.CHi-OH 
(t).C0-CH(NH^-CH(0H>CH3, 
(u) -CO.CH(NH^CH,-i|>, 
(v)-CO-CH(NHji-CHi.[p-phenylJ-OH, 
20 (w) -CO-CH(NH^-CHj-[2-indolyl] 

(X) -CO-CH(NH0-CHj-SH. 
(y) -C0-CH(NHj)-CHj-CH,-S-CH3. 

(2) -CO-C*H-NH-CHj-CH,-C*Hi where the carbon atoms 
marked with an are bonded together to fomi a heterocyclic ring, 

25 (aa) -C0-C*H-NH-Caj2-CH(0H)-C*Hi where the carbon atoms 

marked with an "*" are bonded together to fonn a heterocyclic ring. 

(bb) -CO-CH(NHj)-CH2-CX)OH. 
(cc) -CO-CH(NHj)-CHi-CONHj. 
(dd) -C0-CH(NH2)-CHj-CHj-C00H. 
^ (ee) -CO-CH(NHj)-CHj-CH,-CONH„ 

(fi) -C0-CH(NH3)-CHj-C*-NH-CH=N-C*H= where the carbon 
atoms marked with an "*" are bonded together to form a heterocyclic ring, 

(gg) -CO-CH(NHj)-CH,-CHj.CHj-NH-C(=NH)-NHj, 
(hh) -CO-CH(NH,)-CH,-CH,-CH,-CHj-NH„ 
(")-CO-CH(NH,)-CHj-CH,-CH{OH)-CHj-NHi. 
(ij) -CO-CHj-CHj-NHj. 
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(kk) ^O-CHi-CHrCHrNHj- 
01) -CO-CH(NH2)-CH2-CH2-CH2-NH2, 
(mm) ^CO-ai(NHj)-CHj-CHj-CHj-NH-C0-NH2. 
(nn) -CO-CH(NH2)-CH2-CH2-OH, 
5 (6) -SR5,2 where R5.2 is defined above, 

(7) -NHR5.3 where is -H or CpQ alkyl, 

(8) -NR5JR5.5 where R54 and are the same or different and are CpQ 
alkyl or may taken together with the attached nitrog^ atom to fonn the heterocyclic ring 
-N*-(CH2)„rR5^(CH2)a2* where the atoms marked with an asterisk (*) are bonded together 

10 resultinginthefbrmationof aring, wherenjis I thru 5, nj is 0 thru 3 and Rj^ is 

(a) -CHj-, 
(b) 
(c) 

(d) -NR^9 where Rs^ is 

15 (i) Ci-Cg alfcyl optionally substituted with I thru 3 -OH 

or -OCH3, 

(ii) CrQ aikylcariwnyU 

(iii) C,-Q alkoxycarbonyU 

(iv) Q-C„arylallqrI, 
20 (v)-<t>. 

(vi) -SO,-CrCs alkyl, 

(vii) CH3-C*-0-COO-C*-CH2- where the caibon atoms 
designated by * are attached by a double bond to forai a five member ring, 

(9) -(CH2)^C02R5.2» where 15 0 thyu 6 and R5.2 is as defined above, 
25 (10) -{CH^JZOI^f^^^ where n, is as defined as above and where R5.3 

may be the same or different and is defined above, 

(11) -(CH2)^CONR5^R5.y where n,, R5:4, Rj., are as defined above, 

(12) '(CE^^fiRs-i where R5.2 and n, are as defined above, 

(13) -(CH2)niOCORs.3 where R5.3 and n, are as defined above, 
30 (14) -(CH2)niSRs.2 where R5.2 and n^ arc as defined above, 

(15) -(CH2)„iNHR5.3 where R5.3 and n^ are as defined above, 

(16) -(CH2)„iNRs4R5.5 where R,^ R^^y, and n, arc as defined above, 
(Cy-S) (Q -(CH2)a3-4^ optionally substituted with 1 thru 4 R5.1 where R5.1 and n, are as 
defined as above, 

35 (D) -(CH2),a-pyridin-2v 3- or 4-yl optionally substituted with 1 thru 4 R5.1 where 

n, and R5., are as defined above. 
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(E) -(CHj)^-naphthaIin-l-. 2-yl optionally substituted with I thru 4 R5., where 
and R5., are as defined above, 

(Qr5) (F) -(CH2)^Ca,Rj.j where n, and Rj.j arc as defined above. 

(0-6) (G) -(CH^CON(R,.j), where n, is as defined as above and where R„ may be 

5 the same or different and is as defined above, 

(Cr7) (")-<CHa)^CONRs,R„ where n,.R,^.Rj., are as defined above. 

(0-8) (I) -(CHjXflSOjR„ where n, and Rj.j arc as defined above. 

(0-9) (J) -0-0 cycloalkyi; 

where Rj., is 
10 (A)-H. 

(B) C,-C, alkyl optionally substituted with 1 thru 4 

(1) -F. 

(2) -CI. 

(3) -OR5.J where R,., is as defined above, 

-NCRw): Where R,., may be the same or different and is as defined 

above; 

where Rj.j is 

(A) -H, 

(B) C,-q, alkyl optionally substituted with 1 thra 4 
20 (1)-F. 

(2) -CI. 

(3) -0R„ where Rj.j is as defined above. 

(4) -N(R5.,)j where R5., may be the same or different and is as defined 
above, or R,., and R,.^ aie taken together with the attached nitrogen atom to foraj a heterocycUc 

25 ring selected fiom the group consisting of 

(A) I-pyrroUdinyl optionally substituted on carbon with 1 thni 3 R^, where Rj., is 
selected fit)m the group of 

(1) C,-Cg allqrl opdonally substituted with 1 thni 3 -OH or -OCH3. 

(2) CfCs alkenyl optionally substituted with 1 thru 3 -OH or -OCH3. 
30 (3) C,-Q alkylcarbonyl. 

(4) C,-Cs alkoxycaibonyl, 

(5) Q-Cij aiylalkyl. 

(6) =0. 

(7) -OH, 

35 (8) -C^, 

(9) -COjR„ where R,^ is 
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(a) -H, 

(b) Q-C4alkyl. 
(cyOrQaaryU 
WQ-Ciiaialkyl, 

5 (10) -NHj, 

(11) -CI, 

(12) -F. 

(13) -Br, 

(14) -4> optionaUy substituted with 1 thru 3 -F, -CI, -Br, -OH, -OCH3. -OCHj-ft*, 
10 -NOi, CrCj alkyl, -NH^, .NHCH3, HiCR^, -COiR^^ where is as defined above, 

(15) -(CHJ^NRj^^.-, where Rj^ and R2.7 are the same or different and are Q- 
C4 alkyl or may taken together with the attached nitrogen atom to forai the heterocyclic ring 
'l^'iCH^js-^^iCH^J where the atoms marked with an asterisk (*) are bonded together 
resulting in the formation of a ring, where n4 is 0 thru 3, ny is 1 thruS.ngisOthm 3 andR^is 

15 (a)-CHi-. 

(b) .0-. 

(c) "S-. 

(d) -NRm where is as defined above, 

(B) l-piperdinjl optionally substituted on carbon with 1 thru 3 where R2.3 is as 
20 defined above, 

(Q 1-morpholinyl optionally substituted on carbon with 1 thru 3 R2.3 where R2.3 is as 
defined above, 

(D) I-piperazinyl optionally substituted on carbon with 1 thru 3 R2.3 where R^^ is as 
defined above and optionally substituted m the 4-position with Rj., where R^., is 

25 (1) Q-Cfi al^l optionally substituted with 1 flmt 3 -OH or -Oai3» 

(2) Q-Q alkylcarbonyl, 

(3) Ci-C^ alkoxycarbonyl, 

(4) Q-Ci2arylalkyl, 

(5) -*. 

30 (6) -SOa-Q-Cg alkyl, 

(7) CH3-C*-0-CO-0-C*-CH2- where tiie carbon atoms designated by * are 
attached by a double bond to form a five member ring, 

(E) l-aziridinyl optionaUy substituted on carbon witii 1 ttuu 2 R2.3 where R2.3 is as 
defined above, 

35 (F) 1-azetidinyl optionally substituted on carbon with 1 fliru 3 Rj.3 where R2.3 is as 

defined above. 
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(G) 1-hexamethyIeneimino optionally substituted on carbon with 1 thni 3 Rj.3 where R, 
is as dejSned above, 

(H) 1-pyrrolyl optionally substituted on carbon with 1 thru 3 Rj^ where R5.3 is as 
defined above, 

5 (I) 1-imidazolyl optionally substituted on caibon with 1 thru 3 Rj.3 where R^j is as 

defined above. 

(J) 1-pyrazoyI optionally substituted on carbon witti 1 thru 3 R2.3 where R4.3 is as 
defined above, 

(K) 1-pyrazolidinyl optionally substituted on carbon with 1 thna 3 Rj., where R^, is as 
10 defined above, 

(L) l,2,3-tria20lyl optionally substituted oti carbon with 1 thni 3 Rj.3 where R2.3 is as 
defined above, 

(M) l,2,4-tria2olyl optionally substituted on caibon with 1 thru 3 Rj^ where R2.3 is as 
defined above, 

15 (N) l-tetrazolyl optionally substituted on carbon with 1 thru 3 R2.3 where Rj.3 is as 

defined above, 

(O) 1-thiomoipholinyl optionally substituted on carbon widi 1 thm 3 R^3 where R2.3 is 
as defined above, 

(P) 1-thiazoIidinyl, optionally substituted on carbon with 1 thni 3 Rj.3 where R2.3 is as 
20 defined above, 



25 



(Q) (R2.»/R2.rl) 



/A 



30 (R) (R2.,/R2.r2) 



K — 1^2-9 H— < 
/ ^ 



35 
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10 




15 



20 



(U) CR^i/Rm-S) 




25 



(V) (Ri.,/R2.i-6) 



■^2-3 



30 



1^2-5— » 



35 
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15 



25 



(W) (Rj.,/R„-7) 




10 



(X) (Rj:^„-8) 




20 



(Y) (Ri.,/Rm-9) 



K2-3 





■<CH9.)n4 



30 



(Z) (Rj-j/Rm-IO) 




35 
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(AA)(R3.,/R^j-ll) 



-10- 



?2-3 



10 {BB)(R„/R^,.12) 1- , 

»2-5— ^2-9 ■ 

15 



20 (CQ (R,.i/R„-13) 



25 




^2-3 



B2.5 



where R,., and R^-s are as defined above. 
30 where R„ Is 

(A) -(CHj)^ where n, is 1 thru 3. 

(B) -CHiOCHi, 
(Q -CHiSCHj, 
(D) -CHjSpiCHj. 

35 (B) -CHjS. 

(F) -CHjSOj, 
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(G) -CHjN(Rj.s)CHj where Rj., is as defined above, with the proviso tha Rj., 
and R2.2 can not both be -H; 

where R4., is defined the same as R,.,. but may be the same or different than R^.,, 
where R4., is defined the same as R,.,. but may be the same or different than Rj.j. with 
5 the proviso that R4., and R4.J can not both be -H; 

where (R«-l) R^ is defined the same as R,, but may be the same or different than Rj, 
with the provisos 

(I) that one of R,, R<i or R, must be selected from the group consisting of 
(Cr3) (Q -(CHjXo-(j> optionally substituted with 1 thru 4 Rj., where Rj., and nj are as 

10 defined as above, 

(D) -(ay„3-pyridin-2-. 3- or4-yl optionally substituted with 1 thni 4 Rj., where 
Hj and Rj., arc as defmed above, 

(E) -(CH^-naphthalin-1-, 2-yl optionally substituted with 1 thni 4 R,., where n, 
and Rj., are as defined above, and 

15 (2) that for at least one of these three aromatic substituents, n, must be 0; 

where R7 is defined the same sts R,, but may be the same or different than R,; with the 
proviso that W, and W, can not both be -CH=, and phannaceutically acceptable salts thereof. 
Also disclosed are a bicyclic heterocyclic amines of the formula (XXX) 
where W, is -N= or .CH=: 
20 Wjis-N=or-CH=: 
W, is -CRg-; 

(R«-2) where R, and Rj are taken together with the attached caibon atoms to form a ring 
selected from the group consisting of 

(Rg-2A) -C-iPJ^-rC'- where the caibon atoms mailced by an asteridc O arc bonded 
25 together by a double bond (OQ. where n, is 3-5, and 

0^-2B) -C*-CRj5.,=ai55.,-CR55.3=CRs84-C*- where the caibon atoms maiiced by an 
asterick O are bonded together by a double bond (C=0. where R55.,. Rj^^. Rj„ and R,,^ arc 
-H. -F. -CI. -Br. -OH. -OCH3. -OCH,-(I», -NO,, C-C, alkyl. -NH,, -NHCH3, mu^. -COiR«.j 
where R5J.5 is 
30 -H. 

CrC4 alkyl. 
C«-C,j aiyl, 
Cg-Ca aralkyi; 
where R^„ R^j. R4., and R4.1 are as defined above: 
35 where R, is 

(C,-l) (A)-H, 
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(C,-2) (B) C,-Cg alkyi opUonally substituted with 1 thni 4 R,., where R^, is 

(1) -F. -a. -Br, 

(2) C-Q alkyl. 
(3>-CF3. 

5 (4)-(|). 

(5> -OR7.2 where R,^ is 
(a>-H, 

(b) C,-C4 alkyi. 

(c) phosphate. 
10 (d)5ulMe, 

(e) -CO-R„ where Kjj, is C,-C4 alkyl or Cg-C, aralkyl, 

(f) •CO-lJR,.^^^,n where R7.,o and R7.,, are the same or different 

and are -H or C,-Q allsyl, 

(g) sulfamate. 

15 G») glucosyl, 

(i) galactosyl, 

(j) ghicuronic acid, 

(k) maltosyl. 

G) arabinosyl, 
20 (m) xylosyl, 

(n) -CO-CH(NHj).H. 

(0) -C0-CH(NHj)-CH3. 

(p) -C0-CH(NHj)-CH(CH3),. 

(q) -CO-CH(NHj)-CH2.CH(CH3)i. 
25 (r) -CO-CH0«Ij)-CH(C21j)-CH,-CHj, 

(s> -C0-CH(NHj)-CH2-0H 

(t) -CO-CH(Niy-CH(OH)-CH3, 

(n) .CO.CH(NHj)-CHj-^. 

(V) -CO-CH(NHi)-CH,-[p-phenyl]-OH. 
30 (w) -CO-CH(NH2)-CH,-[2-indolyl] 

(x) -C0-CH(NH2)-CHi-SH, 

(y> -C0-CH(NHj)-CHi-CHi-S-CH3, 

(z) -CO-CTH-NH-CHi-CHi-CfHj where the caibon atoms maiked 
with an asterick O ^ bonded together to form a heterocyclic ring, 
35 (aa) -CO-C*H-NH.CH2-CH(OH>C'H2 where the caibon atoms 

mariced with an asterick (*) arc bonded together to fonn a heterocyclic ring. 
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(bb) -CO-CH(NHi)-CHj.CX>OH, 
(cc) -CO-CH(NHi)-CHj-CONHj, 
(dd) -CC)-CH(NHj)-CH,-CH,.COOH. 
(ee) -CO-CH(NHj).CH,-CH,-CONHi. 
5 (£f) -CO-CH(NHj).CHrC*-NH-CH=N-CrH= where the carbon 

atoms marked with an asterick (*) are bonded together to forai a heterocyclic ring. 

(gg) -CCK:H(NH^CH,-CH,-CHj.NH-C(=NH)-NHi, 

(hh) -CO-CH(NHj)-CH,-CH,-CHj-CHrNH„ 

(ii) -CO.CH(NHj)-CH,-CHi-CH(OH)-CH,-NHj, 
'0 (ii) -CO-CHj-CHi-NH,. 

(kk) -CO-CH^-CHj-CHj-NH,. 

(U) -CO-CH(NHj)-CHj-CHj-CH,-NH,. 

(mm) -C0-CH(NHj)-CHi-CH,-CH,.NH-CO-NH,. 

(nn) -CO-CH(Niy.CHj-CHj-OH, 
^5 (6) -SR7.2 where R7.1 is defined above, 

(7) -NHR7J where is -H or C,-C« alkyl, 

(8) -NR7^7.j where R,^ and R7.5 are the same or different and arc Cj-C, 
alkyl or may taken together with the attached nitrogen atom to form the heterocyclic ring 
-N*-(CHj),,-Rj^(CHj)^* where the atoms marked with an asterisk (*) are bcmded together 
resulting in the formation of a ring, where n, is 1 thni 5, n, is 0 thro 3 and R„ is 

(a) -CHj-, 

(b) -0-, 

(c) -S-, 

(d) -NR,., where R,., is 

(i) Q-Cs alkyl optionally substituted with 1 thni 3 -OH 

or -OCHj, 

(ii) C,-Ct alkylcarbonyl, 
(Hi) Cj-Q alkoxycarbonyl, 
(iv) Q-C,j arylalkyl. 
(V) 

(vi) -SOj-Cj-Cj alkyl, 

(vii) CHj-C*-0-CO.O-C*-CH,. where the carbon atoms 
designated by * are attached by a double bond to form a five member ring, 

(9) -(CHi)„3C02R74, where n, is 0 thru 6 and R,., is as defined above, 

(10) -(CH2)b3CX)N(R7.j)i where n, is as defined as above and where R,., 
may be the same or different and is defined above, 



20 



25 



30 



35 
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(11) <CB^J20NR^^R^^s where n^, R^^, R^^ arc as defined above, 

(12) -{CIl2)niOR7.2 where R7.2 and are as defined above, 

(13) "(CH2)njOCOR7.3 where R7J and nj arc as defined above, 

(14) -(Ciy^SRv.! where R7.2 and nj arc as defined above* 

5 (15) -(CiyoiNHR7.3 where R7J and n, arc as defined above, 

(16) -(CH2)o,NR7^R7^ where Rt^, R7.5, and nj arc as defined above, 
(Cr3) (Q -(Oy^-tjt optionally substituted with 1 thru 4 R7.1 where R7., and arc as 

defined as above, 

(D) -(CH2)aj"pyridin-2., 3- or 4-yt optionaDy substituted with 1 thni 4 R7.1 where 
10 n, and R7.1 are as defined above, 

(E) -<CEl2)fl3-naphthalln-U, 2-yl optionally substituted witii 1 thra 4 R,., where 
and R7., arc as defined above, 

(Cr5) (F) -(ay^COiRT.^ where^ n^ and R7.2 are as defined above. 

(C5-6) (G) -(CH2)n3CON(R7^ where n, is as defined as above and where Rf_^ may be 

15 the same or different and is as defined above, 

(Cr7) (H) -(CH2)^C0NR7JR7^ where n,, R7^, R7^ arc as defined above, 

(Cr8) (D 'iCH^JS0^Rj,2 where % and R7.2 arc as defined above, 

(Cr?) (J) -C^-C, cycloallgrl; wifli the proviso that and W3 can not both be -CH=, 

and phannaceutically acceptable salts thereof. 
20 Further disclosed are bicyclic amines selected fiom the group consisting of 

6-[2-(2-methyl)propyl]-7.methyl-2,4Kli-(l-pyrTDlidinyl)"7H-pyrrolo[^ 
2.[6-methyl-2,4-di-l-pyrrolidinyl-7H-pyrrDlot2,3-J]pyrimidin-7-^^^ 
6-methyl-7-[2.(l-morpholinyl)ethyl]-2.4.di-l-pynrondinyl-7H-pyiTO^ 
6-methyI-7-[2.(H4-methyl)pipera2inyl)ethyI].2,4.di-l-pyrroUdi^^^^ 
25 d]pyrimidine, 

6-metiiyl"7-I2-(l-piperaanyl)ethyl)l-2,4-di-l-pyrroUdinyl-^ 
6,7-dimethyl-2.4-di-l-pyrroIidinyl-7H-pyrrolo[2,3-d]pyrimidine, 
7"methyl-2,4.di-l-pynolidinyl-7H-pyrroIo[2,3-dlpyrimidine, 
2,4.di.l"pynolidinyI-7H-pyrrolo[2,3-dlpyrimidine and 
30 7-^thyl.6-isopropyl-2,4-di-I.pyirolidinyl-7H-pyrrolo[2,3-d]pyrimidi^^^ 

6- methyl-2,4-di.l-pyrrolidinyl-7H-pyrrolo[2,3-d]pyrimidine trifluoioacetate, 

7- ethyl-6-methyl-2,4-dipyrTolidin-l.yI-7H-pyrrolo[2,3-d]pyrimidine, 
7-etiiyl-2,4.dipyrrolidin-I-yI-7H-^pyrrDlo[2,3-d]pyrimidine, 
7-tert-butyU2»4-di-I-pyrroIidinyl-7H-pyrrolo[2,3-d]pyrimidine 

35 5,6,7-liimethyl"2,4-dipyrTOh"din-l-yl-7H-pynolo[23-d]pyrimidine, 

74ert-butyl-6-isopropyl-2.4-di-I-pyTiT)Iidinyl-7H-pynDlo[23Ki]pyrimidine, 
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6-isopropyl-2,4-dj- 1 -pynoIidinyI-7H-pynolo[2.3-d]pyrimidine. 

7^thyl-6-lsopropyI-2,4-di-l-pynolidinyl-7H-pyiTOlot2,3-d]pyriinidme, 

6-cydopropyl.7-ethyl-2,4-di.l-pyrrolidinyl-7H-pyTTOlo{2.3-d]pyrimidine, 

6-cydopropyl-2,4-di-l-pyirolidinyI-7H-pyiT0lo[2.3-d]pyrinildine and phamaceutically 
5 acceptable salts thereof. 

DETAILED DESCRIPTIQN OF THE INVENTION 
The bicydic heterocydlc amines (XXX) of the present invention encompass a number 
of diffferent type of ring systems depending on the definitions of W„ W, and W,. These novel 
phannaceutically active agents are produced by methods known to those skilled in the art from 
10 known starting compounds. The invention is the bicydic heterocyclic amines (XXX), not the • 
chemistry used to produce them. 

The starting point in the synthesis of the phannacologically active bicyclic heterocyclic 
amines (XXX) is the halogenated aryl ring whether it is a pyrimidine ring (W, and W, arc both 
-N=) or a pyridine ring (one of W, or Wj is .N= and the other is -CH=). Before fonning the 
15 second ring, the final desired substituents (-NRj.,Ri., and -NR4.,R^j) onthe heteroaryl ring arc 
added or fonned. The substiments -NR^,R„ and -NR4.,R„ may be the same or different, it is 
preferred that they be the same for simplidty of chemical synthesis. The fomiation of the 
tertiary amines (-NR^,Rm, •NRt.JRt^ from halogenated aroinatiq/heteroaromatic compounds is 
known to those skiUed in the art, see /. Med. Chem., 33, 1145 (1990). Generally, after the 
20 desired groups at the Cj and positions arc formed, flie 5-membercd ring is formed. However, 
in some cases the -NR,.,NRj.j and NR4.,R^, arc added to the prefomed bicyclic-heterocydic 
amine (XXX). Vat -NR2.,NRi.j and NIVjR,.^ groups can be cyclized to form rings induding 
1-pyrrolidinyl, 1-piperidinyl, 1-moipholinyl, l-piperazmyl, l-aziridinyl. 1-azetidinyl or a number 
of other heterocyclic rings. These rings can be substituted with 1 thro 3 groups, R,.,. When 
25 Rj.3 is alkyl, no more than two such groups can be on any one caibon atom in the ring. When 
Rj., is other than alkyl, only one such group can be on any one cartx>n atom. 

The 5-membered ring is fomied by methods known to those skilled in the art 
Spedflc cases of the different ring formations of the bicydic heterocyclic amines (XXX) 
will be discussed individually below. 
30 When W, is -N=. W, is -N= and Wj is -OR, the bicydic heterocydic amines (XXX) 

arc pyrrolo[2,3-d]pyrimidines (VH) and are prepared by the pn)cess of CHART B and known 
means, see Comprehensive Heterocyclic Chemistry, AR. Katritzky and CW. Rees, Ed.. Vol. 4, 
Pergamon Press, 1984. p. 528. Hie pyrrolo[2,3-d]pyrimidine ring system is known^ see for 
example, 4-amino-7B-D-ribofuranosyl-7H-pytro!o[2.3-d] pyrimidine which is tubercidin. The 
35 pyrrolo[2.3-d])pyritoidincs (VH) are prepared starting from trihalopyrimidines (I) which are well 
known lo those skilled in the art or are commercially available. The preferred 2.4,6- 
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trihalopyrimidine (I) is trichloropyrimidine (D. A mixture of the trihalopyrimidine d) in an inert 
solvent such as THF is allowed to react wifli 1 equivalent of a primary amine, R7-NH2 (D) in the 
presence of an acid scavenger. Organic amines such as pyridine, triethylamine, di- 
isopropylethylamine and inorganic bases such as potassium carbonate are usefiil add scavengers. 
5 The reactants are mixed at a reduced temperature (-80** to 0**) and the reaction mixmie is 
allowed to warm to room temperature (20-25**) and then is often concentrated at reduced 
pressure. The residue is partitioned between an organic solvent such as ethyl acetate or 
methylene chloride and an aqueous inorganic base such as potassium bicarbonate. The extract is 
dried, concentrated, and the residue chromatographed on silica gel to separate the desired 4- 

10 aminopjrimidine (HI). The 4-arainopyiimidine (HI) is mixed with an excess of a secondary 
amine. NHR^jRj.^ (TV) and the mixture is heated under reflux for 2 to 24 hours. The mixture is 
aUowed to cool and then is concentrated. The residue is partitioned as described above to 
remove the inorganic salts. The crude product is purified by conventional means (e,g. ciystal- 
lizadon ancVor chromatogr^hy) to give the desired trisubstituted pyrimidine (V). If a relatively 

15 nonvolatile secondary amine is used, die reaction mixture is diluted with an organic solvent such 
as ethyl acetate and the uuxture is washed with an aqueous inorganic base. Alternatively, the 
required trisubstituted pyrimidine (V> intermediate may be obtamed from reaction of a 2,4-di- 
amino-6-halopyridine with the ^ropriate primary amine (11) at elevated temperatures. The 
trisubstituted pyrirm"dine (V) is contacted with an a-haloketone. R5-CHX,-C0-R« (VI) where X, 

20 is preferrably -Q or -Br which provides a ketopyrimidine intermediate. The ketopyrimidine 
may cycUze to the desired pyrroIo[2,3-d]pyrim!dine (VII) spontaneously at 20-25**. The 
cyclization may be accomplished by warming the ketopyrimidine intennediate in an inert solvent 
(e.g. THF, ethyl acetate, toluene, methylene chloride) in the presence (or absence) of a mild 
dehydrating agent such as magnesium sulfate, molecular sieve, trialkylorthoformate, etc. The 

25 cyclization may also be achieved by chromatography of the intennediate on silica gel in the 
coiwentional way. The final product is purified by chromatogr^y and/or crystallization. 

When Wj is -N=, W3 is -CH= and Wj is -N= the bicyclic heterocyclic amines (XXX) 
are 3H-imidazo[4,5-b]pyridines QCXV), a known system, see DE 3 318 671 Al CA 44,. 2041b. 
Swiss Patent 260,741, and are prepared by the process of CHART C. The 2-(primary amino)- 

30 4,6-diaminopyridine (X) are prepared as described in CHART D. Nitration of the 2-^rimary 
amino)-4,6-diaminopyridines (X) by conventional metiiods such as nitric acid (or sodium nitrate 
to form the analogous ra'troso compound) provides the nitrotriaminopyridines (XXDI) and the 
regioisomer which may be separated by fractional crystallization or chromatography. The nitro 
group of the nitrotriaminopyridines (XXIII) may be reduced by hydrogenation in an inert solvent 

35 such as ethanol in the presence of palladium on carbon to provide the tetraaminopyridines 
(XXrV), The tetraaminopyridines (XXIV) are reacted with an acid halide or aldehyde as 
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described above for CHART A to provide the desired 3H-iinidazo[4^-b]pyridines (XXV). 

When W, is -N=. Wj is -CH= and W, is -CRfz ihe bicydic heterocyclic amines (XXX) 
are lH-pynoIoI2,3-b]pyridines (XI), a known ring system, see J. Chem. Soc. 101. 1912. 1779. 
and arc prepared by the process of CHART D. The amino group of 4-amino-2.6- 
5 dichloropyridines (Vni) is alkylated by conventional methods known to those skiUed in the an 
to provide aminopyridines (VUIA). Displacement of one of the chlorine aroms of the 
aminopyridines (VniA) is accomplished by treatment of the aminopyridines (VniA) with one 
equivalent of the desired secondary amines, HNR^,R„, (TV) in an inert solvent such as THF or 
acetonitrile in the presence of an inorganic base such as potassium carbonate to provide flie 2.4- 
10 di-animo-6-halopyridines (K). Displacement of the remaining halo group with a iMimary 
amine, NH^, (n) is accomplished in a similar manner at elevated temperatuie. Alternatively, 
the order of addition of the two amines may be reversed where NH^, is added to 
aminopyridine (VniA) followed by reaction with a secondaiy amine HNRj.,R^, (IV). Reaction 
of 2-(amino or substituted amino)-4,6-diaminopyridines (X) with an a-haloketone 

15 (RjCHX,C0R4. VI) as described for CHART B provides a keto-pyridine intermediate which is 
cyclized to lH-pyrrolo[2,3-blpyridines (XD in a similar fashion to that mentioned previously. 

When W, is -CH=, Wj is -N= and W, is -N= the bicydic heterocyclic amines (XXX) 
are lH-imida2oI4,5-c]pyridincs (XXIX) and are prepared by the process of CHART E. This 
ring system is known, see Biochem. Z. 49, 1913, 182. In much the same manner as CHART C, 

20 die amino group of 4-amino-2,6-dichloropyridine (Vm) is alkylated by conventional methods 
using the alkylating agent, R,-X, (XIV) whSch are known to ihose skilled in the art to provide 3- 
nitn>-2.4,6-triaminopyridines (XXVI). In some cases the 3-nitro-2,4,6-triaminopyridines (XXVI) 
arc protected with conventional protecting groups such as BOC, acetamide or N-benzyl by 
methods known to those skilled in the art Displacement of the chlorines may be accomplished 

25 by treatment of the 3-nitn).2,4,6-triaminopyridines (XXVI) with excess of the desired secondary 
amines, HNRi.,Ri.j and HNR4.,R« (IV) in an inert solvtait such as THF or acetonitrile in the 
presence of an inorganic base sudj as potasshun cartxmate to provide the 4-amino-2,6- 
diaminopyridines (XV). Nitration of the 4-amino-2,6-diaminopyridines (XV) by conventional 
methods as described in CHART C witii a nitrating agent such as nitric add provides the 3- 

30 nitro-2.4,6-triaminopyridines (XXVII) and die regioisomer which may be separated by fractional 
crystallization or chromatography. The nitro group may be reduced by hydrogenation of tfie 3- 
nitro-2.4,6-triaminopyridincs (XXVII) in an mert solvent such as etiianol in the presence of 
palladium on carijon to provide Uie 2,3.4.6-letraaminopyridines (XXVm). Any protecting 
groups may be removed at this moment by convmional metiiods. The 2 3 46- 

35 tetraaminopyridines (XXVffl) may be reacted witii ap add chloride followed by base or witii an 
aldehyde in die presence of cupric acetate as described for CHART C to provide Ore IH- 
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imidazo[4^]pyridmes (XXIX), 

When W, is -CH=, Wj is -N= and Wy is -CRy^ tbe bicyclic heterocyclic amines (XXX) 
are lH-pyrrolo[3^<]pyridmes (XVI) and arc preparea by the process of CHART F. This ring 
system is known, see J. (3iem- Soc 1909. 95, 1526. Following a similar process to that 
5 described for CHART D, displacement of the -CI groups of 4-amino-2,6-dichloropyridine (VIII) 
is be accomplished by treatment with excess of the desired secondary amine, HNR2.,R2.2, (IV) in 
an inert solvent such as THF or acetonitrile in the presence of an inorganic base such as 
polassram carbonate to provide 4-amino-2,6-(substitutcd amino)pyridines (Xm). The primary 
amino group of the 4-amino-2,6-(substituted amino)pyridmes (XIII) is alkylated by conventional 

10 methods using the alkylating agent. RrX, (XIV) which is known to those skilled in tbe art to 
provide alkylaminopyridine (XV). Reaction of alkylaminopyridine (XV) with an a-haloketone 
(RjCHXiCORe, VI) as descn"bed above provides a keto-pyridine intermediate whidi is cyclized 
to lH-pynDlo[3;2-c]pyridines (XVI) in jl similar fashion to that described above. 

<3IART A discloses a process M*en the functionality R5 of the bicyclic heterocyclic 

15 amines (XXX) is -H, it can be transformed to other functionality at C:^. The fonnyl, 

hydroxymethyl, and qrano analogs have biological activities themselves and are also useful 
intennediates for further functionalizatioa The formyl compound is obtained by Vilsmeier-type 
formulation of pyrroIo[23-dDpyrimidines (VH) 0>hosphorDUS oxydiloride, DMF) and firom that, 
tiie hydroxyhnethyl compound is derived by hydride reduction (e.g. sodium borohydride). The 

20 nitrile can be made by conversion of the formyl group to the oxime (?=N-OH) with 

hydroxylamine (NHjOH) followed by dehydration of tiie oxime (e.g. by heating in DMF). 

CaiART G discloses process wherc the fimctionality R5. R^ aiuj/or R7 can be modified 
after the formation of ttie bicyclic heterocyclic amines (XXX)- For instance R, may be a 
removable group such as tert-butyl or N-ben^l. Deprotection of such a compound by metiiods 

25 known to those skilled in the art will provide die -N-H analog- Alkylation. acylation, or otiier 
routine operations will provide compounds of fonnula (XXX) with a new R7. Alternatively, the 
substituaits at X5. X^. and X7 may contain a modifiable functional group that can produce new 
compounds containing altered R5. R^. and R7 substituents. For example, an aromatic ether can 
be dealkylated by routine methods such as hydrogen bromide to provide a phenol. The resultant 

30 phenol can be modified by routine methods to provide additional analogs and/or possible 

prodrugs including alcohols, amines or tiiiol sidechains. These can be modified by conventional 
metiiods, or in the case of tiie alcohol sidechains^ converted to leaving groups which are 
subsequentiy reacted witti various nucleophiles. When R5.J is an amino add derivative, it is 
understood that tfie connection is via an ester bond formed between the hydroxyli group on the 

35 substrate and tiie cartx)xyl group on die amino acid. In much tfie same manner, tiie amine 

groups (-NRj.jRj.,, -NR^iR^.^ may contain modifiable fimctional groups (possibly in a protected 
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forai) which can be modified as described above to form compounds containing new -NR,.,Rj.. 
and/or -NR4.,R„. 

It is preferred that the bicyclic heterocylic amine compomids of fomula (XXX) be a 
pym)lo[2,3-d]pyrimldine (VII) where W, and W3 arc both -N= and W, is -CRj=. 
5 The bicyclic heterocyclic amines (XXX) in general and the pyrn)lo[2J-d)pyrimidines 

(Vn) more specifically, are amines, and as such forai acid addiUon salts when reacted with acids 
of sufficient strength. Phannaceutically acceptable salts include salts of both inorganic and 
oiganic acids. The phannaceutically acceptable salts are preferred over the corresponding ftet 
amines smce they produce compounds which are more water soluble and more crystalline. The 
10 preferred phannaceutically acceptable salts include salts of the following acids hydrochloric. • 
hydrobromic. sulfuric, phosphoric nitric, citric, methanesulforac CH3-(CHj)„,-(X)0H where n, is 
0 thni 4, HOOC-(CHj)n,-COOH where n is as defined above, HOOC-CH=CH-COpH, (t>-COOH. 
For other acceptable salts, see Int. J. Phamu, 33, 201-217 (1986). 

It is preferred that W, and W3 are both .N=. It is preferred that Wj is -CRs=. It is 
15 preferred that R, is -H, -CHj, -<t> and 4-hydroxyphenyl. It is prefened tiiat -NRi.,R2., be die 
same as -NR4.iR*.2. It is preferred that R^, and Ri.j are taken togeflier vidth the attached nitrogen 
atom to fbnn 1-pyrrolidinyI. 1-piperazinyl, 1-fliiomorpholinyl and 4-methy!piperazin-l-yl; it is 
more preferred that R,., and Rj.j fonn l-pynolidinyl and 1-piperazinyl. It is preferred that R^ is 
is -H. -CH3. and 4-hydroxyphenyI. It is preferred that R, is is -H. -CH3, 2-(l- 
20 moipholinyDethyl and 2-(l-pipeiazinyl)ethyl. It is preferred that the non-cyclized bicyclic 

heterocyclic amines (XXX) be selected from the group consisUng of compounds of EXAMPLES 
6. 8. 9, 12-15. 18-22, 24-29. 36-38. 40, 41, 44. 46-48. 49. 50, 54, 56. 60. 65. 70. 73. 76. 78-80, 
82. 84, 86. 91. 94. 99. 101. 103-105. 107. 109. 110. 115. 118-123, 126-133. 139-151. 153-156 
and 169-191. It is more preferred that the nornyclized bicycUc heterocyclic amine (XXX) be 
25 selected from the group conasting of compounds of EXAMPLES 6, 25. 26. 29, 54. 70, 84. 86. 
141 and 145; it is most prefened fliat the non-cyclized bicyclic heterocyclic amines (XXX) be 
the compound of EXAMPLES 6 and 54. It is preferred that the Cs-Q-cyclized bicycHc amines 
(XXX) be selected fiom the group consisting of compounds of the EXAMPLES 1 12, 1 38. 161 
and 168. it is more preferred that the CrQ bicyclic amine (XXX) be the compound of 
30 EXAMPLE 1 12. hi addition there are certain preferred compounds; which are not within the 
scope of the bicyclic hetercyclic amines (XXX). these include 7, 30, 32-34, 52. 89. 96. 156. 
152. 157-160. 162-165 and 167; more prefenwl are the compounds of EXAMPLES 7. 52 and 
136. It is prefened that the bicycUc heterocyclic amine (XXX) be a salt rather than the free 
base. 

35 It is preferred that the bicyclic heterocyclic amines (XXX) be in the form of a 

phaimaceuiicaUy acceptable salt and it is preferred that the salt be seleaed from the group 



wo 93/20078 PCr/US93/02188 

-20- 

consisting of hydrochloride, hydrobromide, maleate and methanesulfonate. 

The bicycKc heterocgrclic amines (XXX) are usefiil in treating/pmventing spinal trauma, 
mild and/or moderate to severe head injury, subarachnoid hemorrhage and subsequent isdiemic 
(thromboembolic) stroke, asthma and reduction of mucous formatiori/sccretion in the lung, 
5 muscular dystrophy, adriamycin cardiac toxidty» Paiidnsonism, Alzheimer^s disease, other 
degenerative neurological disorders, multiple sclerosis, organ damage during leperfusion after 
traxisplant, skin graft rejection, hemonhagic, traumadc and septic shock, and conditions such as 
severe bums, ARDS, inflammatory diseases such as osteo- or riieumatoid arthritis, nephrotic 
syndrome (immunological)^ systemic lupus erythematosis, allergic reactions, diabetes, athero- 

10 sclerosis, inflammation (dermatological antiinflammatory and antipsoriasis agents), emphysemas- 
cancer (limit metastasis, linut tumor growth), (stress induced) ulcers, ulcerative colitis and 
Clrohn- s disease. The compounds axe also usefiil for prophylactic treatment before neurological 
procedures, for treatment of myocardial infarctions, drug allergic reactions, post-resusdtation 
ischemia, and migraine headaches. The compounds have use in ophthalmology, eg., in 

15 treatment of diabetic retinopathy, age-related macular degeneration, cataracts and glaucoma, 
light-induced retinal damage and in irrigation mixtures used in eye surgery. 

In humans, the bicyclic heterocyclic amines (XXX) of the present invention arc usefiil in 
treating subarachnoid hemorrhage and subsequent cerebral vasospasm, global cerebral ischemia, 
wifli resuscitation (CPR) to prevent post-ischemic brain damage, brain tumor (neuroprotective), 

20 Bells Palsy, other degenerative neurological disorders, hepatic necrosis (e.g. from viral hepatitis), 
some forms of radiation damage (for example during radiation treatment or firom accidental 
exposure to radiation), myocardial damage after myocardial ischemia, prc-birth infant strangula- 
tion and infant hypoxia syndrome, such opthataiic disorders as uveitis and optic neuritis and 
ischemic bowel syndrome. 

25 In humans, the bicyclic heterocycOc amines (XXX) arc useful in preventing damage 

following cardiopulmonary resuscitation, neurological or cardiovascular surgery and from 
cardiac infarction, occular damage after opthabnic surgery (e,g. cataritic surgery). 

It is preferred that the bicyclic heterocyclic amines (XXX) are usefiil in treating asthma 
(and reduction of mucous formaation/secretion in the lung), muscular dystrophy, . Pariunsonism, 

30 Alzheimer's disease and stroke. 

Generally, the bicyclic heterocyclic amines (XXX) are used like the glucocorticoid phar- 
maceuticals for the treatment of the above human conditions as well as the animal conditions 
listed below. While tiie bicycBc heterocyclic amines (XXX) arc usefiil in both humans and 
animals m treating many of tiie same conditions and preventing damage ftom fiie same problems 

35 as tiie glucocorticoids, tiie bicyclic heterocyclic amines (XXX) are usefiil in treating a number of 
conditions and preventing damage finom conditions where tiie glucocorticoids arc not usefiil. 
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The bicyclic heterocyclic amines (XXX) have no glucocorticoid acUvity and therefore. unUke 
the glucocorticoids, they can be given daily for long periods of time (used chronically) without 
the side effects associated with the glucocorticoids. Tliis is a distinct advantage. 

It is to be understood that each of the bicyclic heterocyclic amines (XXX) is useful to a 
5 different degree for treating each of the conditions above. However, as is known to those 
skilled in the art, some of the bicyclic heterocyclic amines (XXX) are better for treating some 
conditions and others are better for treating other conditions. 

The rat brain malonyldialddiyde and mouse spinal neuron lipid peroxidation assays 
(Hall et al. J. of Pcol. ExpU. Then. 258. 688-694 (1991) identifies compounds which are 
antioxidants, which inhibit lipid peroxidation, and are usefiil in treating spinal trauma, mild 
and/or moderate to severe head injury, degenerative neurological disonleis. etc. This test also 
will permit one skiUed in the art to detennine the relative degree to which each of the bicyclic 
heterocyclic amines (XXX) are useful and which are tiie preferred compounds. Another method 
usefiil for detennining which particular compounds inhibit lipid peroxidation, and wWch arc 
15 therefore useful in treating spinal trauma, mild and/or moderate to severe head injury, degener- 
ative neurological disorders, etc is described by Piyor in Methods of Enzymology 105. 293 
(1984). This test also will permit one skiUed in tiie art to detennine the relative degree to which 
each of tiie bicyclic heterocyclic amines (XXX) are useful and which arc tiie preferred 
compounds. Further, flie mouse head injury assay of Hall, J. Neurosurg.. 62, 882 (1980) 
20 discloses an assay from which one skiUed in tiie art can readily detennine which particular 
bicyclic heterocyclic amines (XXX) are useful in tiie acute treatment of spinal trauma or mild 
and/or moderate to severe head injury. This test also wUI peimit one skilled in flie art to 
detennine the relative degree to which each of Oie bicyclic heterocyclic amhies (XXX) are 
useful and which are tfie preferred compounds. Additionally, the cat 48 hour motor nerve 
degeneration model of Hall ct al, Exp. Neurol., 79. 488 (1983) discloses a routine assay ftom 
which one skilled in tiie art can readily detennine which particular bicyclic heterocyclic amines 
(XXX) are useful in tireating dironic degenerative neurological disoideis such as Paridnsonism, 
Akheimer's disease etc. This test also Avill pennit one skilled in flie art to detennine tiie relative 
degree to which each of tiie bicyclic heterocyclic amines (XXX) are useful and which arc the 
30 preferred compounds. H. Johnson in Int Arch. Allergy Appl. hnmunoL. 70. 169 (1983) has 
describwl tiie ascaris sensitized rhesus monkey assay for anti-asdima dnigs. 

The standaiTi conditions for tieatment are to give flie bicyclic heterocycUc amines 
(XXX) orally or parcnterally. e.g. IV (tiiat is by injection, infusion or continuous drip) or IM. 
witii a standard dose of about 0.05 to about 20 mg/kg/day IV for up to 10 days or about 0.05 to 
35 about 20 mg/kg/day; one to four times daily by mouth. 

For treating spinal trauma, mild and moderate to severe head injury, damage following 
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caidiopulmonaiy resuscitation, cardiac infeiction, organ damage during reperfiision after 
transplant, hemonhagic traumatic and septic shock, severe bums, ARDS, and nephrotic 
syndrome and preventing skin graft rejection, die standard conditions are used. Typical 
treatment will involve an initial loading dose, e.g. an IV dose of O.ai mg to 2 mg/kg followed 
5 by maintenance dosing ag. IV infusion for a day to a week depending on die particular 

condition of die patient and die particular compound used. This may be supplemented widi IM 
or oral dosing for days, weeks or monflis to prevent delayed neuronal degeneration in 
neurological applications (eg spinal trauma, head injury). 

In treating subarachnoid hemorrhage and subsequent cerebral vasospasm or ischemic 
10 (thromboembolic) stroke the standard conditions are used and patients at risk are pre-treated 
orally. 

In treating excess mucous secretion and astimia, the bicyclic heterocyclic amines (XXX) 
are administered orally. IV and by inhalation in the standard dose. In treating excess mucous 
secretions the oral dose of die bicyclic heterocyclic amines OCXX) used is fiom about 0.05 to 

15 about 20 mg/kg/day. The frequency of admim'stration is one thru 4 times daily. The oral 

admira"stration of the bicyclic heterocyclic amines (XXJQ to treat excess mucous secretions may 
go on for months or even years. The susceptible individuals can be pre-treated a few hours 
before an expected problem. The IV dose is about 0.05 to about 20 mg/kg/day. The aerosol 
formulation contains about 0.01 to about 1.0% of flie bicyclic heterocyclic amines QOOQ and is 

20 admirustered or used about four times daily as needed. 

In treating muscular dystrophy, Paikinsomsm, Alzheimer's disease and other 
degenerative neurological disorders (amyotrophic lateral sclerosis; multiple sclerosis) bicyclic 
heterocyclic amines (XXX) are administered orally using a dose of about 0.05 to about 20 
mg/kg/day, administered or used one to four times a day. The treatment may go on for years. 

25 In addition, utility in disonlers or physiological phenomraa dependent on angiogenesis 

or neovascularization such as embryo implantation (antifertility), artiuitis> and attierosclerosis is 
exhibited wifli the bicyclic heterocyclic amines (XXX) with or witiiout co-administered oral 
heparin or systemic heparin fragments, see Science 221, 719 (1983). 

In treating adriamycin-induced cardiac toxicity, ttie bicyclic heterocyclic amines (XXX) 

30 are administered orally or IV using a dose of about 0.05 to about 50 mg/kg/day, preferrably 
about 0.5 to about 10 mg/kg/day. The bicyclic heterocyclic amines (XXX) are preferably given 
concomitantiy witii IV adriamycin or the individual is pre-treated with the bicyclic heterocyclic 
amines (XXJQ- 

For prophylaxis prior to and preventing damage after neurological or cardiovascular 
35 surgery die bicyclic heterocyclic amines (XXX) are used according to the standard conditions. 
The patient can be pretreated widi a single IV or IM dose just prior to surgery or orally before 
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and after surgery. 

In treating osteo- or rheumatoid arthritis and other inflammatory diseases, the bicyclic 
heterocyclic amines (XXX) are given orally or IM in doses of about 0,05 to about 20 
mg/kg/day, one to four times daily. Orally die drug will be given over a period of months or 
5 years alone or with other steroidal or nonsteroidal antiinflammatory agents. The initial dose 
with some severe rheumatoid patients may be given IV and followed with an IV drip for up to 
24 hours or more. In addition, intra-arterial administration may be employed. 

h\ treating drag allergic reactions, the bicyclic heterocyclic amines (XXX) are given in a 
dose of about 0.05 to 20 mg/kg/day, administered one to four times daily orally and IV. 
10 Typical treatment would be an initial IV loading dose followed by oral dosing for a few days or 
more. 

In treating atherosclerosis and emphysema, the bicyclic heterocyclic amines (XXX) are 
given orally in a dose of about 0.05 to about 20 mg/kg/day, one to four times daily for months 
or years. 

15 In treating dermatological inflammatory conditions including psoriasis, the bicyclic 

heterocyclic amines (XXX) are given orally in a dose of about 0.05 to about 20 mg/kg/day, one 
to four times daily or applied topically as a cream, ointment or lotion or equivalent dosage form 
in a concentration of about 0.05 to about 5% as long as needed. In treating these conditions the 
bicyclic heterocyclic amines (XXX) can be used with steroidal agaits. 

20 The bicyclic heterocyclic amines (XXX) arc useful in the prevention and treatment of 

stress ulcers and of gastric intolerance caused by drugs such as nonsteroidal anti-inflammatory 
compounds (NOSAC). Stress ulcers are ulcers that develop after exposure to severe conditions 
such as trauma, bums, sepsis, extensive surgery, acute illnesses, and the like. Patients in 
intensive care units are particularly prone to develop stress ulcers. Stress ulcers also include 

25 lesions that can lead to upper gastn)intestinal bleeding: such bleeding is 1^^^ 

by these compounds. NOSAC includes drugs such as ibuprofen, aspirin, indomethacin, n^rox- 
en, piroxicam and the like that are usually taken for analgesia, and that are often associated with 
gastrointestinal intolerance diaracterizcd by pain and lesions that may lead to bleeding. The 
bicyclic heterocyclic amines (XXX) will be administered preferentially by the oral route either 

30 as tablets, capsules or liquids, in doses ranging trom about 5 to about 500 mg, two to four limes 
a day. The trcamient would be either preventive, i.e., starting before ulcers have formed in 
patients at risk of developing such lesions, or tiierapeutic, i.e., once the ulcers have formed. In 
patients whose clinical condition precludes swallowing the oral dosage forms, tiie bicyclic 
heterocyclic amines (XXX) would be given either through a nasogastric tube, or parenterally, 

35 i.e., rv or IM. The parenteral doses would range ftom about 1 to about 100 mg and be admin- 
istered one to four times a day or by IV. 
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In dogs, the bicycUc hcteiocycKc amines (XXX) are useful in treafing trauma, interver- 
tebral diseases (slipped disk), traumatic shock, flea bite and other allergies. 

In horses, the bicyclic heterocyclic amines (XXX) are useful in treating endoioxic or 
septic shock which follows colic, pretrcatment before suigeiy for colic and treatment of Founder 
5 (laminitis). 

In cattle, the bicyclic heterocyclic amines (XXX) are useful in treating acute colifotm 
mastitis, bovine mastitis, acute alleigic reaction to feed lot vaccination and shipping fever. 

In pigs, the bicyclic heterocyclic amines (XXX) are useful in treating porcine stress 
syndrome and themial stress syndrome. 
10 The tenn treatment or treating as used in this patent is used broadly and includes both . 

treatment of an existing condition as well as preventing the same condition from occurring 
where such is possible as is well known to those skilled in die art. For example, die bicyclic 
heterocyclic amines (XXX) can be used to treat existing asOmia conditions and to prevent future 
ones fitom occurring. For example, flie bicyclic heterocyclic amines (XXX) treat spinal trauma 
15 and prevent rejection of skin grafts. 

The bi(7clic heterocyclic amines (XXX) can be used witii other pharmaceutical agents 
in treatment of die conditions listed above as is known to those skilled in the art 

The exaa dosage and frequency of administration dq)ends on the particular bicyclic 
heterocyclic amines (XXX) used, the particular condition being treated, the severity of flie 
20 condition being treated, the age, weight,^ general physical condition of the particular patient* 
other medication the individual may be taking as is well known to those skilled in the art and 
can be more accurately detennined by measuring the blood level or concentration of the bicyclic 
heterocyclic amines (XXX) in the patient's blood and/or die patient's response to die particular 
condition being treated. 
25 DEFINrnONS AND CONVENTIONS 

The definitions and explanations below are for die terms as used throughout this entire 
document including bodi die specification and the claims. 

I. CONVENTIONS FOR FORMULAS AND DEFINmONS OF VARIABLES 
The chemical formulas representing various compounds or molecular fragments in the 
30 specification and claims may contain variable substituents in addition to expressly defined 

siractural features. These variable substituents are identified by a letter or a letter followed by a 
numerical subscript, for example, or "Rj" where "i" is an integer. These variable 
substituents are either monovalent or bivalent, that is, they represent a group attached to the 
formula by one or two chemical bonds. For example, a group Zi would represent a bivalent 
35 variable if attached to die fonnula CH3-C(=Zi)H. Groups R, and R^ would rcpieseni monovalent 
variable substituents if attached to the formula CH3-CH2-C(Ri)(Rj)H.- When chemical fonnulas 
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are drawn in a linear fashion, such as those above, variable substituents contained in parentheses 
arc bonded to the atom immediately to the left of the variable substituent enclosed in 
parenthesis. When two or more consecutive variable substituents arc enclosed in parentheses, 
each of Uie consecutive variable substituents is bonded to Qie immediately preceding atom to tht 
5 left which is not enclosed in parentiieses. Thus, in tiie formula above, both and R, are 
bonded to the preceding carbon atom. Also, for any molecule wiUi an established system of 
carbon atom numbering, such as steroids, Oiese carbon atoms arc designated as Q, where "i" is 
tiie integer corresponding to the cartwn atom number. For example, Cs lepresents flie 6 position 
or carbon atom number in the steroid nucleus as traditionally designated by timse skilled in tiie 

10 art of steroid chemistry. Likewise the tenn "V represents a variable substituent (dttier 
monovalent or bivalent) at die Q position. 

Chemical fonnulas or portions tiiereof drawn in a linear fashion represent atoms in a 
linear chain. The symbol in general represents a bond between two atoms in tiie chain. 
Thus CHrO-CHj-CH(Ri)-CH3 represents a 2-substituted-l-meOioxypropane compound. In a 

15 similar fashion, the symbol represents a double bond. e.g.. CHjsCOy-O-CHj, and tiie 
symbol represents a triple bond. e.g., HCsC-CHOy-CHj-CHj. Caitwnyl groups are 
represented in eitiier one of two ways: -CO- or -C(=0)-, wifli tiie former being preferred for 
simplicity. 

Chemical formulas of cyclic (ring) compounds or molecular fragments can be 

20 represented in a linear fashion. Thus, tiie compound 4-chlorD-2.metiiylpyridine can be 
represented in linear fashion by N =C(CH3)-CH=CCI-CH=C*H witii tiie convention that tiie 
atoms mariced witii an asterisk (*) are bonded to each otiier resulting in tiie formation of a ring. 
Likewise, tiie cyclic molecular fragment, 4-(ettiyl)-l-pipeiazihyl can be represented by -N*- 
(CH^-N(QHj)-CHj-CHj. 

25 A rigid cyclic (ring) stiiicture for any compounds herein defines an orientation wifli 

respect to tiie plane of tiie ring for substimcnts attached to each carbon atom of the rigid cyclic 
compound. For saturated compounds wWch have two substituents attached to a cartxm atom 
which is part of a cycHc system, -C(X,)(Xj)- tiie two substimcnts may be in eitiier an axial or e- 
quatorial position relative to tfie ring and may diange between axial/equatorial. However, flie 

30 position of tiie two substituents relative to tiie ring and each otiier remains fixed. While eitiier 
substittient at times may lie in tiie plane of tiie ring (equatorial) ratiier tiian above or below flie 
plane (axial), one substitaent is always above tiie otiier. In chemical structural formulas 
depicting such compounds, a substituem (X,) which is "below" anotiier substituent (X^ will be 
identified as being in tiie alpha (a) configuration and is identified by a broken, dashed or dotted 

35 line attachment to tiie carbon atom, i.e., by tfie symbol "- - -" or "...". Tiie corresponding 
substituent attached "above" (Xj) tiie otiier (X,) is identified as being, in tiie beta (B) 
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configuration and is indicated by an unbroken line attachment to the cart)on atom. 

When a variable substitumt is bivalent, the valences may be taken together or separately 
or both in the definition of the variable. For example/a variable R, attached to a carbon atom 
as -C(s=RJ- might be bivalent and be defined as oxo or keto (thus fomiing a cartwnyl group 
5 (-CO-) or as two separately attached monovalent variable substituenls a-R^ and B-Rj^. When a 
bivalent variable, R^, is defined to consist of two monovalent variable substituents, the 
convention used to define the bivalent variable is of the form "OpR^iB-Rj^" or some variant 
thereof. In such a case both a-R^^ and B-R,^ axe attached to the carbon atom to give 
-C{a-R^(B-RiJ-. For example, when the bivalent variable R^, -C(-R^ is defined to consist of 

IQ two monovalent variable substituents, the two monovalent variable substituents are a-R^jrB-R^j; 
a-R^jCB-R^iot etc giving -C(a-R^,)(B.R«)., .... -C(a-R^^9)(B-Rfl.,o)-. etc Likewise, for the 
bivalent variable R^, -C(=Rj,)% two monovalent variable substituents are a-R|j.i:B-R,i.2. For a 
ring substituent for which separate a and B orientations do not exist (e.g. due to the presence of 
a carbon carbon double bond in die ring), and for a substituent bonded to a carbon atom which 

15 is not part of a ring die above convention is still used, but the a and B designations are omitted. 
Just as a bivalent variable may be defined as two separate monovalent variable 
substituents, two separate monovalent variable substituents may be defined to be taken together 
to form a bivalent variable. For example, in the fonnula -Cj(Ri)H"Ci(R^H- (Q and Cj define 
arbitrarily a first and second carix)n atom, respectively) R| and R,* may be defined to be taken 

20 together to foim (I) a second bond between Q and C]^ or (2) a bivalent group such as oxa (-0-) 
and the formula thereby describes an epoxide. When Rj and Rj are taken togetiier to fomi a 
more complex entity, such as the group -X-Y-, dien flie orientation of flie entity is sudi that Ci 
in the above formula is bonded to X and is bonded to Y. Thus» by convention tfie designa- 
tion "... Rj and Rj are taken together to form -aij-CI^-O-CO- ..." means a lactone in which the 

25 cartwnyl is bonded to Cj. However, whrai designated "... Rj and Rj are taken together to fonn 
-CO-O-CHj-Oij-the convention means a lactone in which the carbonyl is bonded to Q. 

The carbon atom content of variable substituents is indicated in one of two ways. The 
first mettiod uses a prefix to the entire name of die variable such as XpC/, where both "1" and 
"4" are integers representing the minimum and maximum number of cartjon atoms in die 

30 variable. The prefix is separated from the variable by a space. For example, "C,-C4 alkyl" 
represents alkyl of 1 flirough 4 cariwn atoms, Oncluding isomeric forms thereof unless an 
express indication to flie contrary is given). Whenever tiiis single prefix is given, ttie prefix 
indicates the entire carbon atom content of die variable being defined. Thus Cj-Q alkoxy- 
carbonyl describes a group ^^-((ayo-O-CX)- where n is zero, one or two. By tiie second 

35 method the carbon atom content of only each portion of the definition is indicated separately by 
enclosing the "Q-Cj** designation in parcndieses and placing it immediately (no intervening 
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space) before the portion of the definition being defined. By this optional convention 
(Cj-cyalkoxycaibonyl has the same meaning as CJ-C4 alkoxycaibonyl because the "C,-C," refers 
only to the caibon atom content of the alkoxy group. Similarly while both Cj-Q atkoxyalkyl 
and (Ci-Cj)alkoxy(Ci-Cj)alkyl define alkoxyalkyl groups containing ftpm 2 to 6 caibon atoms, 
5 the two definitions differ since the fomier definition allows either the alkoxy or alkyi portion 
alone to contain 4 or 5 carbon atoms while the latter definition luniis either of these groups to 3 
carbon atoms. 

When the claims contain a fairly complex (cyclic) substituent, at the end of the phrase 
naming/designating that particular substituent will be a notation in (parentheses) which will 
10 correspond to the same name/designation in one of the CHARTS which will also set forth the 
chemical strucmral fonnula of that particular substituent 

II. DEFINITIONS 
All temperatures are in degrees Centigrade. 
TLC refers to thin-layer duomatography. 
15 THF refers to tetrahydrofiiran. 

DMF refeis to dimethylformamide. 

Saline refers to an aqueous saturated sodium chloride mbcture. 

IR refers to infrared spectroscopy. 

CMR refers to C-13 magnetic resonance spectroscopy^ chemical shifts arc reported in 
20 ppm (S) downfield from tetramethylsilane. 

NMR refers to nuclear (proton) magnetic resonance spectroscopy* chemical shifts are 
reported in ppm (5) downfield from tetramethylsilane. 
TMS refers to tetramethylsilane. 
refers to phenyl (C^j). 

25 MS refers to mass spectrometry expressed as m/z or mass/chaige imit. [M + H]* refers 

to the positive ion of a parent plus a hydrogen atom. El refers to electron impact CI refers to 
chemical ionization. FAB refers to fast atom bombardment 
HRMS refers to high remixturemass spectrometry. 
Ether refers to diethyl ether. 
30 Pharmaceutically acceptable refers to those properties and/or substances which arc 

acceptable to the patient from a pharmacologicalAoxicological point of view and to the 
manufacturing pharmaceutical chemist from a physical/chemical point of view regarding 
composition, formulation, stability, patient acceptance and bioavailability. 

Pharmaceutically accq>table salts include the salts of the following adds hydrochloric, 
35 hydrobromic, sulfuric, phosphoric, nitric, citric, methanesulfonic CH3-(CH2>„,-COOH where xxi is 
0 thru 4, H00C-(CH2)npC00H where n is as defined above, HOOC-CH=ai-COOH, 
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4hC00H, 

When solvent pairs arc used, the ratios of solvents used arc volume/volume (v/v). 
When the soIubDity of a solid in a solvent is used the ratio of the solid to the solvent is 
weight/volume (wt/v). 
5 BOC refers to -CO-0-(t-butyI). 

EXAMPLES 

Without further elaboration, it is believed that one skilled in die art can, using the 
preceding description, practice the present invention to its fullest extent The following detailed 
examples describe how to prepare the various compounds and/or perform die various processes 
10 of the invention and arc to be construed as merely illustrative, and not limitations of die 

preceding disclosure to any way whatsoever. Those skilled in the art will prompfly recogm'ze 
appropriate variations from the procedures both as to reactants and as to reaction conditions and 
techniques. 

EXAMPLE 1 2,6 DidiIoro-4-metiiyiaminopyriihidine QU) 

15 2A6-TrichIoropyrimidme (I» 30 g) is added to a suspension of methylaraine 

hydrochloride (U. 10 g) in THF (250 ml). Hie mixture is cooled to -6"* and 
diisopropyletiiylamine (55 ml) is added slowly. The mixture is stirred for 3 days at 20-25** and 
then is concentrated under reduced pressure. The residue is absorbed on silica gel (75 g) with 
ethyl acetate/mediylene chloride (1/1) and applied to a silica gel (1 kg) column packed in ethyl 

20 acetate/hexane (1/1). Elution is performed widi efliyl acetat^exane (l/I) collecting 500 ml 
fractions. The appropriate firactions (8-14) are pooled and concentrated to give die tide 
compound, NMR (CDQj) 6.29* 6.2 and 2.9 5. 
EXAMPLE 2 2,6-l>ichloro-4-n-pn)pylaminopyrimidine (III) 

A mixture of 2A6-tridiloropyTimidine (1^ II g) in THF (160 ml) is cooled to -70**. 

25 Diisopropylettiylamuie (II ml) is added, followed by die addition of a mixture of n-propylamine 
(H. 4.9 ml) in THF (15 ml). The mixture is allowed to stand for 3 days at 20-25** and tfieh is 
concentrated. The residue is partitioned between ediyl acetate and aqueous potassium 
bicarbonitte. The organic extract is washed widi water and saline, tiien dried and concentrated 
to give a solid. The solid is chromatographed on silca gel (650 g) packed in ethyl acetate/- 

30 hexane (10/90) and eluted widi ediyl acetate/hexane (10 — >30/90 — »70). The a^)propriate 
fractions (14-18) are pooled and concentrated to give die tide compound, NMR (COaj) 6.29, 
5.87, 3.21, 1.65 and 0.99 5. 

EXAMPLE 3 4-Mediylamino-2,6-di-l-pyrrolidinopyrimidine (V) 

Pyrrolidine (IV, 25 ml) is added (exothcnnic) to 2,6-dichIon)-4-methylaminopyrimidine 
35 (m, EXAMPLE 1, LSI g). The mixmre is stirred arKl heated under reflux for 23 hours, then is 
allowed to cool and concentrated under reduced pressure. The residue is partitioned between 
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ethyl acetate and aqueous potassium bicaitwnate, the phases separated and orianic phase is 
concentrated to give a solid. TTie solid is ciystallized from hexane to give the tide compound, 
mp 10O.5-1O3"; NMR (CDClj) 4.74. 3J)l, 3.43. Z81 and 1.9 5; CMR (CDQj) 164J0, 161.92. 
160.18. 70.78. 46.06. 45.85, 28.47, 25.44, 25.19 5. 
5 Alternatively, tte title compound can be obtained by die reaction of 4.chlorD-2.6-di-l- 

pyrrolidinylpyrimidine and metiiylamine (II) in pyridine in a pressure tube at 100°, MS (M+) 
247. 

EXAMPLE 4 4-n-Propylamino-2,6-dj-I-pyiToUdinopyrimidine (V) 

Pyrrolidine (IV, 30 ml) is added (exotheraiic) to 2,6-dichloro-4-n-propyl-pyrimidine (HI. 
EXAMPLE 2. 3.09 g). The mixture is stiircd and heated under reflux for about 18 hours, then^ 
is allowed to cool and is concentrated under reduced pressure. The residue is partitioned 
between eUiyl acetate and aqueous potassium bicarbonate as in EXAMPLE 3 to give a solid 
which crystallized fiom eUiyl acetate^exane to give Uie tide compound, NMR (CDCy 4.70, 
4.34, 3.50, 3.42. 3.12, 1.9, 1.61 and 0.97 5; CMR (CDCI3) 163.69, 161.91, 160.29, 79.11, 46.07, 
15 46.85. 43.61. 25.45, 25.20, 22.68, 1 1.56 5. 

EXAMPI£ 5 2,6-bis-(2-Hydroxyethyl)methylaniino-4-metiiylaminopyrimidine (V) 

A mixture of 2,6-dichloro4-methylamino-pyrimidine (m, EXAMPLE 1, 1.78 g) and 2- 
(metiiylamino)etiumol (IV, 25 ml) is healed under reflux for about 18 hours, then is allowed to 
cool and is diluted with ethyl acetate (100 ml). ITie mixture is -washed wiUi aqueous potassium 
20 bicarbonate (0.5 N), water (4 x 25 ml) and with saline (50 ml). The aqueous phases are 
baclcwashed v/ith etiiy! acetate. The organic extracts are combined, dried and concentrated to 
give the tide compound. NMR (CDCI3) 4.82, 3.8, 3.68, 3.11, 3.00 and 2.845; CMR (CDCI3) 
164.0. 161.76. 71.16, 63.08, 62.47, 52.64. 36.91. 36.49 and 28.35 S. 

EXAMPLE 6 6-Phenyl-2,4-di<l-pyirolidinyl>7.methyl-7H-pyrrolo[2,3-d]pyrimidine 
25 (vn) 

Powdered a-bromoacetophenone (VI, 1.83 g) is added to a stirred, cold mixture of 4- 
mettiylamino-2.6-di-(l-pyrrolidinyl)pyiimidine (V. EXAMPLE 3, 2.23 g) in acetonitiile (75 ml) 
containing diisopropylefliylamine (2 ml). The mature is stirred for 1 hour at 20-25" a precipi- 
tate separates and tiie mixture is allowed to stand for 2 days and ttien is concentrated under 

30 reduced pressure. The residue is partitiioned between meOiIene chloride and aqueous potassium 
bicarbonate as described in EXAMPLE 3. The phases are separated, flie organic phase is 
washed, dried and concentrated to give a solid. The solid is absoibed on silica gel (22.5 g) 
from methylene chloride and applied to a column of silica gel (200 g) packed in acetone/- 
meOiylene chloride (5/95). The column is eluted wiUi acetone/methylene chloride (5/95), die 

35 appropriate fractions are pooled and concentrated to give a solid. The solid is crystallized ftom 
acetone/methlene chloride to give die tide compound, mp 160.5-161"; NMR (CDQj) 7.5-7.25. 



wo 93/20078 PCr/US93/02188 

-30- 

6.43, 3.79, 3.68, 3.63 and 155 5; CMR ( CDCI3) 157.94, 155.41, 13328, 133.04. 128.33, 
128.07, 126.62, 100.84, 96,40. 47.36, 46.47, 29.69 and 2535 5; MS (m/z) NT = 347. 
EXAMPLE 7 6-[2-(2-Methyl)propyI].7-methyl-2,4-di^l^pynolM^^ 
djpyiimidine (VII) 

5 Following the general procedure of EXAMPLE 6 and making non-critical variations but 

starting with 4-methyIarnino-2,6-di-(l-pyrTDlidinyl)pyrimidine (V, EXAMPLE 3. 0.495 g) and 
1-bromopinacolone (VI, 0.4 g), the title compound is obtained, mp 207-208**; NMR (ODQa) 
6.10. 3.79, 3.76, 3 J9, L95 and 139 5; CMR {CDO^ 157.66, 155.22, 140.45, 96.13, 94.64, 
47,27, 46.41, 30.30, 29.94 and 25.52 5. 

10 EXAMPLE 8 6-Phenyl-7-n-propyl-2,4-di.(l-pyrToMdinyl)-7H-pyrioloI2,3-d]pyrim 

(vn> 

Following the general procedure of EXAMPLE 6 and making non-critical variations but 
starting with 4-ri-propyIamino-2,6-di-l-pynDlidino-pyrirnidine (V, EXAMPLE 4, 3.85 g) and 
powdered a-bromoacetophenone (VI^ 2.84 g), the title compound is obtained, mp at 83**; NMR 
15 (CX>Cl3> 7.5-7.25. 6.38, 4.14, 3.79, 3.61, 1.95, 1,62 and 0.72 6; CMR ( CDCy 157.80. 155,44, 
155 J 1, 133.82, 132.83, 128.29, 12826, 126.66, 102.52. 101.29,47.33.46.44. 43.82, 25 J4. 
22.87 and 11.14 5. 

EXAMPLE9 7-Methyl-2.4-di-[N.methyl-N-(2.Mt03Qr)ethylI^phenyl-7H-pyrr- 
oIo[23-d]pyrimidine (yU) 
20 Following the general procedure of EXAMPLES 6-8 and making non-critical variations 

and using a-bromoacetophenone (VI, 1.18 g> and 2,6-bis-(2-hydroxyethyl)methyIamino-4- 
methylaminopyrimidine (V, EXAMPLE 5, 1.5 g) the title compound is obtained, NMR (CDCI3) 
7.5-7.3, 6.44, 3.90, 3.78, 3.62, 3,44 and 323 6. 

The methanesulibnic acid salt of the title compound is obtained as a hygroscopic solid. 
25 EXAMPLE 10 2-[Ci.6-Dichloropyrimidin-4-yl)aminoIethanol (HI) 

Following the general procedure of EXAMPLE 1 and making non-ciitical variations but 
starting with ethanolamine (H. 1.65 ml) and 2,4,6-trichloropyrimidine (1. 5.00 g), the title 
compound is obtained, NMR (CDQa) 6.33. 3.86, 3.59. 1.59 5. 
EXAMPLE 11 2-t(2,6-Di-(I-pynolidinyl)pyrimidin-4-yl)amino]ethanol(V) 
30 Following the general procedure of EXAMPLE 3 and making non-critical variations but 

starting with pyrrolidine (IV. 10.0 ml) and 2-((2,6-dichloropyrimidin-4-yl)amino]ethanol (EQ, 
EXAMPLE 10. 2.77 g), the titte compound is obtained, mp 138-140*; IR (mineral oil) 1600, 
1571. 1508, 1476. 1449, 1432. 1417, 1343 cm'*; NMR (CDQj) 5.9-6.6,4.8-5.1. 4.76, 3.74, 
3.25-3.6. 1.7-2.0 5; MS (m^) 277, 249. 233 and 205. 
35 EXAMPLE 12 2-[6-Phenyl-2,4-di-l-pyrrolidinyI.7H-pyriolo[23-d]pyrimidin-7- 

yljethanol hydrochloride (Vll-salt) 
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Following the general procedure of EXAMPLE 6 and making non-<:ritical variations but 
starting with 2.t(2,6KB-(l-pym)Udinyl)pyrimidin-4-yl)ainino]ethanoI (V, EXAMPLE 11, 2.00) 
and 2.bn)inoacciophenoiie (VI, 1.46 g)» the free base of the tiUe compound is obtained, mp 156- 
157**; IR (mineral oil) 2953. 2924, 2860, 1572, 1529, 1478. 1473, 1453, 1449, 753 cm''; NMR 
5 (GDCI3) 7.84. 7.25.7.5. 6.40. 4.1-4.2, 3.95^.05, 3.79, 3.59 and 1.9-2.1 8; MS (m/z) 377, 346. 
333, 305 and 188. 

The hydrochloride salt is prepared in methanol and crystallized from hot acetone to 
provide the title compound, mp 131-133°. 

EXAMPl^ 13 2-[6-Phenyl-2.4-di-l-pyrrolidinyl-7H-pyrroloI2,3-d]pyrimidin-7-yl]ethyl 

10 methanesulfonate (Vn-salt) 

Methanesulfonyl chloride (0.25 ml) is added to a mixture of 2-[6-phenyl-2,4-di-l- 
pyrrolidinyU7H-pyrrolo[2,3-d]pyrimidin.7-yl]ethanol (VII, EXAMPLE 12, 0.83 g). trieihylamine 
(1.0 ml) and THE C20 ml) at 0^ The mixture is stirred at 0*" fori hour, quenched with ice, and 
concentrated. Aqueous woricup (ethyl acetate, saline wash, magnesium sulfate) gives the title 

15 compound as a solid; NMR (CDClj) 7.3-7J, 6.41, 4.63, 4.43, 3.7-3.85, 3.5-3.75, 2.65. 1.9-2.1 5. 
EXAMPLE 14 2-[6-PhenyI-2.4-di-l-pyrrolidinyI-7H-pyTrolo[2,3-d]pyrimidin-7-yl].S- 
ethyl-l-thlpacetate (VII) 
Thiolacetic add (0.60 ml) is added to a mixture of 2-[6-phenyl-2,4-di-l-pynDlidinyl-7H- 
pyrrolo[2.3-d]pyrimidin.7-yl]ethyI methanesulfonate (VH, EXAMPLE 13. 0.95 g), potassium 

20 carbonate (0.58 g), and acetonitrile (10 ml) at 0^ The mixture is allowed to wann to 20-25"* and 
is heated at reflux for 2 hr. After cooling to 20-25°, basic workup (ethyl acetate, 1 N potassium 
bicarbonate, saline wash, magnesium sulfate) and purification by flash chromatography eluting 
wifli ethyl acetate/hexane (4/96), pooling and concentrating the desired fractions gives the title 
compound, IR (mineral oil) 2968, 2951, 2925, 2869, 2860, 1689, 1566, 1516, 1470, 1452 and 

25 756 cm ^ NMR (CDQj) 7.25-7.5, 6.39, 4.34, 3.75-3.85, 3.55-3.65, 3.24, 2.16 and L9-2.1 5; MS 
(m/z) 435, 393> 333 and 43. 

EXAMPLE 14A 2-[6-Phenyl.2,4-di.l-pym>lidinyl-7H-pymolo[2,3-d]pyrimidin-7- 
yljethanethiol (VH) 

Sodium hydroxide (300 mg) is added to a mixture of 2-[6-phenyl-2,4-di-l-pyrT0lidinyl- 
30 7H-pyrrolo[2,3-d]pyrimidin-7-yl]-S-ethyl.l-thioacetate (VH, EXAMPLE 14, 240 mg), ethano! 
(11.5 ml), and water (2.9 ml, deoxygenated with argon). The mixture is heated at reflux for 80 
min and is allowed to cool to 20-25^ Concentration, aqueous woricup (methylene chloride, 
sodium sulfate), and purification by flash chromatography eluting with ethyl acetate/hexane 
(5/95), pooling and concentrating the desired fractions gives the title compound, IR (mineral oil) 
35 2963, 2948, 2929, 2866, 1563, 1518, 1484, 1469, 1455, 1415, 1355, 754 cm'"; NMR (CDCI3) 
7.2-7^, 6.39, 4.2^.5, 3.4-3.9, 2.83, 1.8-2.1 5; MS (m/z) 393, 360, 346, 333, 305. 
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EXAMPLE 15 2-[6-Phenyl-2,4-dt-l-pynolidinyJ-7H-pynolo[23-d]py^ 
acetate (Vn) 

Prepared by standaid methods to give the title compound as a soIid> mp 145-148^; IR 
(mineral oU) 2953, 2924, 2866,2855, 1742, 1569, 1519, 1471, 1456, 1448, 1233 cm**; *H NMR 
5 (CDCI3) 7.25-7 J, 6.41, 4.43, 4.30, 3.7-3.85. 3.55-3.65, 1.85-2.1, 1.82 5; MS m/z 419, 391, 376. 
'333, 209. . 

E)CAMPLE 16 4-tert*Butylainino-2,6-dichloiopyrimidine (ZD) 

Teit-butylamine (U. 6.23 ml) is slowly added to 2,4,6-trichloiDpyrimidine (I, 10.0 g) at 
-20^ (temp, rose to -14°). Diisopiopylethylamine (9.50 ml) is added and the mixture is stirred at 
10 20-25'' for 72 hours, Basic workup (ethyl acetate, I N potassium bicarbonate, magnesium 
sulfate) and purification by flash chromatography eluting with hexane/ethyl acetate (9/1), 
pooling and concentrating the desired fractions gives the tide compound, mp 192-193°; NMR 
(CDCI3) 629, 1.44 5. 

EXAMPLE 17 4-tert-Butylamino-2,6-di-(l-pyrrolidinyl)pyrimidine (V) 

15 Pynolidine (TV, 10.0 ml) is added to 4-tert-butyIamino-2,6-dichloropyrimidine (IE, 

EXAMPLE 16, 3.55 g) at -10°, and the mixture heated at reflux for 30 hours. After cooling to 
20-25°, basic workup (etf&yl acetate, 1 N potassium bicarbonate, saline wash, magnesium sulfate) 
gives the titie compound as a liquid; NMR (CDCI3) 4.78, 426, 3.3-3.6, 1^85-2.0 and 1.41 5. 
EXAMPLE 18 7-tert-Butjd-6-phenyl-2,4-di-l-pyrrolidinyl-7H-pyrtoIo[2,3-d]pyr^ 

20 (yjJ) 

2-Bromoacetophenone (VI, 1.4 g) is added to a mixture of diisopropylethylamine (IJ 
ml) and 4-tert-butylamino-2,6-di-(l"PyrroHdinyl)pyrimidine (V, EXAMPLE 17. 2.0 g) in 
acetonitrile (60 ml) at 0°. The mixture is allowed ta warm to 20-25° and is tiien heated at 
reflux for 115 hr. After cooling to 20-25°, basic workup (mediylene ddoride, 1 N potassium 

25 bicarbonate, magnesium sulfate), and purification by flash chromatogr^hy eluting with ethyl 
acetate/hexane (5/95), and pooling (he desired fiactions gives the titie compound, mp 87-89°; IR 
(mineral oil) 2960, 2925, 2856, 1577, 1561, 1510, 1467, 1453, 1388, 1360 cm'^; NMR (CDOj) 
725-7.45, 6.15, 3,7-3.8. 355-3.65, L85-2.05, 1.62 5; MS (m^) 389. 333. 305. 
EXAMPLE 19 6-Phenyl-2.4-di-l-pyrrolidmyl-7H-pyrTolol2,3-d]pyrimidine (VII) 

30 Trifluoroacetic acid (1 8.0 ml) is slowly added to a mixture of 7-tert-butyl-6-phenyl-2,4- 

di-l-pynroBdinyl-7H-pyrroIo[2,3-d]pyrimidme (Vn, EXAMPLE 18, L2 g) and methylene 
chloride (4.0 ml) at 0°. The mixture is permitted to warm to 20-25° and the resulting mixture is 
stirred at 20-25° for 4 hr. Ci)ncentration and basic workup (chlorofbnn, 1 N sodium hydroxide, 
sodium sulfate) gives tiie titie compound; IR (mineral oil) 2954, 2924, 2855, 1611, 1595. 1566, 

35 1548, 1519, 1483, 1470, 1456 cm'h NMR {CDO^ 10.45, 7.49, 131.1.11. 6.68, 3.83, 337. 
2.02. 1.8-2.0 5; MS (m/z) 333, 305, 291, 278, 264, 166. 
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EXAMPLE20 7-tert-Butyl-6-(4-mclhoxyphenyl>2,4-di-l-pyrrolidinyl-7H-pyrrolo[2.3- 
djpyrimidine (Vn) 

Following the general procedure of EXAMPLE 1 and making non-critical variations but 
starting with 2-bromo-4'-methoxyacctophenone (VI, 2.37 g) and 4-tert-butylamino-2,6-di-(l. 
5 pyrroUdinyOpyrimidine (V. EXAMPLE 17, 3.00 g). the tide compound is obtained, mp 204- 
206": IR (mineral oil) 2953, 2926. 2858. 1586. 1579. 1561. 1553. 1510, 1467, 1452. 1444 cm '; 
NMR (CDQj) 729, 6.85, 6.13. 3.84, 3.65-3.80, 33-3.65, L85-10, 1.61 5; MS m/i 419. 363, 
348, 335. 

EXAMPLE 21 6-(4-Hydn)xyphenyl).2,4-di-l-pyrrolidinyl.7H-pyrroloC2.3-d]pyrimidine 
10 (Vn) and 

EXAMPLE 22 6-(4-methoxyphenyl)-2,4-di-l-pyrroUdinyl.7H-pyrrolo(23.d]pyriinidine 
(vn) 

Hydrogen bromide (5.0 ml, 48% aq.) is used to dissolve 7-tert-butyl-6-<4- 
methoxyphenyl).2,4-di-l-pyrrolidinyl-7H-pynioloI2.3-d]pyrimidine (Vn, EXAMPLE 20, 0.21 g) 

15 and the mixture heated at 120'» for 30 min. After cooling to 20-25°, concentration, aqueous 
workup (eUiyl acetate, ammonium hydroxide, water, saline washes, magnesium sulfate) and 
purification by flash chromatography eluting witij hexane/ethyl acetate (3/1). The apprtqjriate 
fractions are pooled and concentrated to give the title compound, 6-(4-methoxyphenyl>2,4-di-l- 
pyrrolidihyl.7H-pynDlot2,3-dlpyriniidine, mp 203-205"'; IR (mineral oil) 2955, 2925. 2864, 

20 2857, 1617, 1564, 1518, 1500, 1485, 1472, 1457 cm "; NMR (CDCI3) 9.25, 7.41, 6.90, 6:56, 
3.82. 3.7-3.9, 3.5-3.65, 1.85-2.1 5; MS m/z 363. 335, 320, 308. 181. 

Further elution provides 6-(4.hydroxyphenyI)-2,4-di-l-pyrrolidinyl-7H-pynolo[2,3- 
d]pyrimidine as a soUd, IR (mineral oU) 2954. 2924, 2856. 1602, 1581, 1567, 1554, 1525. 
1499. 1455 cm '; NMR (d«-DMSO) 11.32, 9.40, 737, 6.73. 6.64, 3.6-3.8, 3.45-335, 1.8-2.0 5: 

25 MS (m/i) 349. 321, 294, 174. 

EXAMPLE 23 4-Methyl-2.6-di-(l-fliiomoipholinyI)pyrimidine (V) 

Thiomorpholine (IV. 4.30 g) is added to a mixture of 2,6-dichloro-4- 
metiiylaminopyrimidine (HI, EXAMPLE 1, 13 g), diisopropylettiylamine (7.3 ml) and 
acetonitrile (16.8 ml) at 20-25". The mixtore is heated at reflux for 24 hours. After cooling to 

30 20-25°, concentration, basic woricup (ethyl acetate, 1 N potassium bicarbonate, magnedum 

sulfate) and purification by flash chromatograirfiy eluting witii etiiyl acetate/hexane (20/80). The 
appropriate fractions are pooled and concentiated. NMR (CDCI3) 5.69. 4.69, 4.08. 2.89. 2.6-2.7 
6. 

Thiomorpholine (1.18 g) is added to amixture of Uie mono substituted product (1.87 g) and 
35 pyridine (3.8 ml) and flie mixture heated in a bomb at 150° for 41 hours. Concentration, basic 
workup (ethyl acetate. 1 N potassium bicaibonate. magnesium sulfate) and purification by flash 
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chromatography eluting with ethyl acetate/hexane (20/80). The appropriate fraqiions are pooled 
and concentrated to give the title compound, NMR (CDQj) 4.90, 4.3-4.5, 3.95-4.1, 3.8-3.95, 
2.«5, 2J.2.7 5. 

EXAMPLE 24 7-Methyl-6^henyl-2»4-di-l-thiomorphoIinyl-7H-pyrrolo[2>d]pyri^ 

5 cm 

Followmg the general procedure of EXAMPLE 6 and making non-critical variations but 
starting with 2-bromoacetophenone (VI, 0.902 ^ is added to a mixture of 4-mfcthyI-2,6-di-(l- 
tiiiomoipholinyl)pyrimidine (V, EXAMPLE 23, 1.38 g), the tide compound is obtained, mp 
133-135^; IR (mineral oil) 2929, 2867, 2855, 1585, 1555, 1507, 1464, 1449, 1377. 1357, 949 

10 cm'*; NMR (CDQj) 7.25-7^, 6.29, 4.1-4.25» 3.66. 16-2.8 S; MS (mfz) 411, 378. 364, 350, 338. 
EXAMPLE 25 6-Phenyl-7-[2-(l.pipeiazmyl)ethyll-2,4^ii-l-pyrroUdinyl.ra^ 
d]pyrimidihe maleate (Vn-salt) 
A slurry of pipera^ine (4.85 g) and acetonitrile (25 mi) is added to a suspension of 2-[6- 
phenyl-2,4-di-l-pyrrolidinyI-7H-pyrrolo[2.3-d]pyrimidin-7-yl]ethyl methanesulfonate (VU, 

15 EXAMPLE 13, 0558 g), potassium carbonate (0.641 g), sodium iodide (0.005 g) and 

acetonitrile (25 ml) at 20-25**. The mixture is heated at reflux for 165 hours. After cooling to 
20-25^ basic workup (methylene chloride, 1 N potassium bicarbonate, sodium sulfate) and 
purification by flash chromatography eluting with methanol/methylene chloride (10/90). The 
appropriate fractions are pooled and concentrated to give the free base corresponding to the title 

20 compound, NMR (CDCQ 7.2-7.55, 6.38, 4.29, 3.65-3.9, 3.5-3.65, 2,7-2.9, Z58, 2.45. 1.8-2.1 S. 

The maleic add salt is prepared in methanol and methylene chloride. Concentration and 
trituration (acetone) gives the tiUe compound, mp 181-183'; IR (mineral oil) 2954. 2925, 2855, 
1574, 1517, 1484, 1474, 1451, 1424, 1376. 1361, 750 cm-*; MS (m/z) 445, 333, 305. 
. 25 EXAMPLE 26 7-[2-(l-Morpholinyl)etiiyll-6-phenyl-2,4-di-l^)yrrolidinyl-7H- 

pynrolo[2,3-d]pyrimidine maleate (VU-salt) 
A mixture of morpholine (4.85 g) in acetonitrile (23 ml) is added to a mixture of 2-[6- 
phenyl-2,4-di-l-pyrn)lidinyl-7H-pyrrQlo[23-d]pyrimidin-7-yl]ethyl methanesulfonate (VII, 
EXAMPLE 13. 0.530 g), sodium iodide (10.0 mg), potassium carbonate (0.641 g) and 
30 acetonitrile (23 ml) at 20-25°. The mixture is heated at reflux for 21.5 hr. After cooling to 20- 
25°, basic workup (1 N potassium carbonate, methylene ddoride^ sodium sulfate) and 
purification by flash chromatography eluting with aceton^ethylene chloride (5/95). The 
appropriate fractions are pooled and concentrated to give the the free base corresponding to the 
tide compound. NMR (CDQa) 7.25-7J5, 6.38. 4.29, 3.7-3.9. 3.5-3.7, 2.59, 2.3-2.45. 1.85-2.1 5. 
35 The maleic acid salt is pr^ared in methanol and methylene chloride. Concentration and 

trituration (ethyl acetate) gives die tide compound as a solid, mp 169.5-17P; IR (mineral oil) 
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2953. 2925.2856, 1616, 1586, 1570, 1542. 1524, 1488, 1481. 1455, 1378, 1353 cm ^.MS (mfz) 
446, 333. 

EXAMPLE 27 7-I2-(l.(4-Methyl)pipei^nyl)etoyl]-6"phenyl-2,4^i-l-py^^ 
pyrroIo[2.3-d]pyriinidine maleaie (VD-salt) 
5 A mixture of l-methylpiperazine (5.64 g) in aceionitrile (25 ml) is added to a mixture of 

2-[6-phenyl-2,4-di.l.pynolidinyl-7H-pyrrolo[23-d]pyrimidin-7-yl]e%^ methanesulfonaie (VII, 
EXAMPLE 13, 0S56 g), sodium iodide (10,0 mg), potassium carbonate (0.641 g) and 
acetonitrile (25 ml) at 20-25^ The mixture is heated at reflux for 7 horns. After cooling to 20- 
25^ basic worioip (1 N potassium carbonate, methylene chloride, sodium sulfate) and 
JO purification by flash chromatography cluting with methanolAnethylcne chloride (5/95). The 
appropriate fractions are pooled and concentrated to give the the free base corresponding to the 
tide compound, NMR (CDCI3) 7^-7^, 6.37, 4.28. 3.7-3.9, 3.60, 162, 2.2-2.7, 226, 1.85-2.1 8. 
The maleic acid salt is prepared in methanol ^0 ml), mp 159-162**; IR (mineral oil) 

2954, 2925, 2868, 2856, 1571, 1564, 1518, 1483, 1467, 1456, 1419, 1377, 1356 cm'^; MS (m/z) 
15 459, 389, 333. 

EXAMPLE 28 2-(6-(4-Methoxyphenyl)-2,4-di- l-pynulidinyI-7H-pyrTOlo[2,3- 

d]pyrimidin-7-yl]ethanol hydrochloride (VH-salt) 
Following the general procedure of EXAMPLE 61 and making non-critical variations 
but starting with 2-bromo-4*-methoxyacetophenone (VI. 0.825 g) and 2-[C2,6-di-(l- 
20 pyrToIidinyl)pyrimidin-4-yl)amino]ethanol (V, EXAMPLE 11, 1.0 g) the free base 

corresponding to the title compound is obtained, mp 21 1.5-213**: IR (mineral oil) 2954, 2924, 
2854, 1571, 1528, 1496, 1484, 1474, 1457, 1446, 1250, 776 cm '; NMR (CDQj) 7.87, 7^5- 
7.35, 6.95, 6.33, 4.05^.2, 3.95-4.05, 3.85, 3.7-3.9, 3J-3.65, 1.8-2.1 8; MS (m/z) 407, 379, 376, 
363. 

25 The hydrochloride salt is prepared in methyl wie diloride and methanol, mp 175-177**; 

MS (m/z)407, 376.363, 348,203. 

EXAMPLE 29 2-[6-(4-Hydn)xyphenyl)-2,4-di-l-pyrrolidinyl-7H-pynDlo[2,3- 
d]pyrimidin-7-yl]ethanol hydrochloride (Vll-salt) 
2-[6-(4-methoxyphenyl)-2,4-di- l-pyrrolidinyl-7H-pyrrolo[2,3^]pyrimidin-^^^ 
30 (Vn, EXAMPLE 28, 0.204 g) is heated at 120° in aqueous hydrogen bromide (48%, 5 ml) for 
0,5 hours. After coolmg to 20-25^ concentration, bade woricup (ethyl acetate, ammonium 
hydroxide, magnesium sulfate) and purification by flash chromatography eluting with 
methanol/mctfiylene chloride (2/98),poaling and concentrating the appropriate fractions gives the 
free base corresponding to the tide compound. NMR (CDCl^ 7.21, 6.88, 6.32, 4.05-4.15, 3.95- 
35 4.05, 3.78, 3.5-3.65, 1.8-2.1 S; MS (m/z) 393, 365, 362, 349, 321, 196. 

The hydrochloride salt is prepared in meUiylene chloride and methanol, mp 258-259°; IR 
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(mineral ofl) 3057. 3034. 3014. 1619. 1613. 1545, 1450. 1271 cm-'; MS (m/i) 393. 362. 349. 
338. 321. 196. 

EXAMPLE 30 2-[6-Methyl-2,4.di-l-pyrroIidmyl-7H-pynolo[23Ki]pyrimi(^^ 
yljettianol (VII) 

5 Chloroacetone (VI, 2.44 g) is added to a mixture of 2-[(2,6-di-(l.pynolldinyl)pyrimidin- 

4-yl)aminoJethanol (V, EXAMPLE 1 1. 5^0 g), dusopropylethylamine (6.00 ml), lithium 
bromide (2.31 g) and acetonitrile (200 ml) at 20-25". The mixture is heated at reflux for 19J 
houis. After cooling to 20-25'. basic woricup (methylfene chloride. 1 N potassium bicarbonate, 
sodium sulfate), and purification by flash chromatography eluting with methanol/methylene 
10 chloride (1/99 2/98). The appropriate fractions arc pooled and concentrated to give the tide 
compound, NMR (CDCI3) 7.65, 6.09. 4.10, 3.93, 3.74, 3.55, 2.26, 1.8-11 6. 

EXAMPLE 31 2-[6-MethyI-2,4-di-l-pynx)lidinyI-7H-pyrrolo[2.3-d]pyrimidin-7.yI]ethyl 
methanesulfonate (Vn-salt) 
Meflianesul&nyl diloride (0.67 ml) is added to a mixture of 2-[6-methyl-2.4-di-l- 
15 pynolidinyl-7H-pyrrolo[23-d]pyrimidin-7-yl]ethanol (Vn, EXAMPLE 30. 2.70 g). 

triethylamine (IJ2 ml), and mefliylene diloride (32 ml) at 20-25" and the mixture stirred for 2 
hours. Basic worioip (1 N potassium bicartxinate. meahylwie diloride, sodium sulfate) gives the 
tide compound, mp 141-143"; NMR (CDQ,) 6.07. 4.60, 4:29, 3.72, 3J5, Z60, 2.31, 1.8-2.05 5. 
EXAMPLE 32 6^ethyl-7-[2-(l-morpholinyDethj1]-2,4.di-l-pyrrolidinyI-7H- 
20 pynolo[23-d]pyrimidine maleate (Vn-salt) 

A mixture of morpholine (10.4 g) in acetonitrile (25 ml) is added to a mixmre of 2-[6- 
methyl-2,4-di-l-pyiroIidinyl-7H-pyrroIo[2.3-d]pyriniidin-7-ylJethyl methanesulfonate (VH. 
EXAMPLE 31, 0.875 g). sodium iodide (10.0 mg), potassium cartjonate (1.18 g) and 
acetonitrile (25 ml) at 20-25". The mixture is heated at reflux for 7 hours. After cooling to 20- 
25 25", basic woricup (1 N potassium carixmate, methylene chloride, sodium sulfate) and 
purification by flash diromatography eluting with methanol/methylene chloride (5/95) and 
pooling the desired fractions gives the free base corresponding to the tide compound. NMR 
(CDClj) 6.06, 4.14, 3.6-3.8, 3.56, 2.65. 23-2.7, 2.31, 1.85-2.05 5. 

TTie maleic acid salt is prepared in methanol and methylene chloride, mp 162-165"; IR 
30 (mineral oil) 1621. 1577. 1560. 1524, 1469, 1356. 872 cm''; MS (mfz) 384, 271. 

EXAMPLE 33 6-Methyl-7-[2-(l-(4-methyl)pipera2inyl)ethyll-2.4Hli-l-pynDlidinyl.7H- 
pyiroIo[2,3-d]pyrimidine maleate (Vll-salt) 
U-94996E 25460-KLB-96,104,107 
A mixmre of 1-methyIpiperazine (1 1.9 g) in acetonitrile (25 ml) is added to a mixture of 
35 2-[6-methyl-2.4-di-l-pyrrolidinyl-7H-pym)lo[2,3-d]pyrimidin-7-yl]cthyI methanesulfonate (VII. 
EXAMPLE 31. 0.875 g), sodium Iodide (10.0 mg), potassium cartwnate (1.18 g) and 
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acetonitrile (25 ml) at 20-25». The mixture is heated at reflux for 7 houre. After cooling to 20- 
25». basic woitaip (1 N potassium carbonate, methylene chloride, sodium sulfate) and 
purification by flash chromatography eluting with methanol/methylene chloride (5/95) and 
pooling the desired fractions gives the free base conesponding to the tide compound. NMR 
5 (CDClj) 6.05. 4.14, 3.65-3.85. 3.56. 2.65. 2.2-2.8. 2.30. 1.8-2.1 5. 

The maleic acid salt is prepared in methanol and methylene diloride, mp 187-188"; IR 
(mineral ofl) 1576. 1559, 1521. 1358, 866 cm-'; MS (jn/z) 397, 327, 271. 

EXAMPLE 34 6-McthyI-7-[2-(l-piperazinyl)ethyl)]-2,4-di-l-pynx)lidlnyl-7H- 
pynolo[2,3-d]pyrimidine maleate (VD-salt) 
10 A mixture of piperazine (10.3 g) in acetonitriie (25 ml) is added to a mixture of 2-[6- 

methyI-2.4-di-l-pyrrolidinyl-7H-pyiiDloI2.3-d]pyrimidin-7-yl]ethyl methanesulfonate (VD. 

EXAMPLE 31. 0.875 g). sodium iodide (10.0 mg), potassium carbonate (1.18 g) and acetonitriie 

(25 ml) at 20-25". The mixture is heated at reflux for 7 hr. After cooling to 20-25", basic 

worlcup (1 N potassium carbonate, methylene chloride, sodium sulfate) and purification by flash 
15 chromatography eluting with methanol/taethylene chloride (5/95), pooling and concentrating the 

desired fractions gives the ftee base conesponding to the title compound, NMR (CDQ,) 6.05, 

4. 15. 3.73, 3.56, 2.91, 2.64. 2.4-2.75, 2.31, 1.7-2.1 5. 

The maleic acid salt is prepared in methanol, mp 168-171"; IR (mineral oil) 1645, 1571, 

1558. 1520, 1424, 1356 cm '; MS (mfz) 383, 271. 

20 EXAMPLE 35 2-t6-Phenyl-2.4-di-l-pyrrolidinyl-7H-pynDlot2,3-d]pyrimidin-7- 

yljacetophenone 

2-Bromoaeetophenone (0.699 g) is added to a mixture of diisopropyleftylamine (0.19 
ml), and 2-[2,6-di-l-pyrrolidinylpyrimidin-4-yI]aminoacetophenone (200 mg) in acetonitriie (10 
ml) at -2". After stirring for 40 min at -2" the mucturc is allowed to warm to 20-25" and is 

25 stirred for 1« h. Basic workup (mefliylene chloride, 1 N potassium bicarijonate. magnesium 

sulfate) and purification by flash chiDmatograi*y eluting witii 2% -* 10% methmol : methylene 
chloride and pooling die appropriate fiactions gives tiie titie compound. An analytical sample is 
prepared by crystallization ftom metiiylene chloride-acetone-hexane to give the product as a 
solid; m (mineral oil) 2954. 2924, 2871. 2855. 1701, 1684. 1613. 1600. 1590. 1582. 1454. 1444 

30 cm '; 'H NMR (CDCI3) 8.28. 8.02. 7.5-7.7, 7.38, 72-7.3. 6.72, 3.7^,05. 3.58. 2.18. 1.6-2.15 5; 
MS m/z45L 346, 332, 105. 

EXAMPLE 36 7-Methyl-6-pheilyl-2.4Hli-l-pyrrolidinyl-7H-pyrrDlol2,3-d]pyrimidine. 
methanesulfonate (Vll-salt) 

A suspension of 6-phenyl-2,4-di-(l-pynolidinyl)-7-metiiyl-7H-pyrrolo[2,3-d]pyrimidine 
35 (Vn. EXAMPLE 6. 500 mg) in 50 ml of 2-propanoI/water (95/5) is treated vritii 4.7 ml of a 
0.308 M methanesulfonic acid mixture in 2-propanol/water (95/5). and die reaction mixbire is 
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stiired at 20-25" for 1 hour. The reaction mixture became homogenous within I hr. The 
leaction mixture is filtered and then concentrated under reduced pressure. The crude pipduct s 
triturated with ethyl acetale/hexane (1:1. 70 ml) at 5° for 30 min in the dark. The soUd is 
isolated in the dark and dried in avacuum ovoi (24 hr, 0.005 mm, 40^ to give the tide 
5 compound, mp 177-178"; reciystallization ftom eflianol/ethyl acetate, mp 180-181°; NMR 
(CDCIj. TMS) 12,07. 7.55-735. 6.45, 4.05-3.60. 2.80 and 2.22-1.90 8; CMR (CDQj. TMS) 
154.7, 1493. 141.5. 1353. 130.8. 129.1, 128.7. 128.3. 102.1. 97.0.48.6. 48.4.48.2, 39.6, 33.4. 
26.2. 253 and 24.0 5. 

EXAMPLE 37 6-l»henyl-7-phenylmediyI-2,4-di-l-pym)Iidinyl-7H-pyrn)lo[2.3- 

10 dlpyrimidine (VII) 

A stincd mixture of 4-chloio-2.6-di-l-pyrn)lidiny!pyrimidine [V, J. Med. Chem., 33, 
1145 (1990), 253 mg} and bcnzylamine (I ml) is heated at 140" for 48 hr undernitrogen. The 
mixture is then cooled to 20-25", poured into aqueous sodium bicartwnate, and extracted wifli 
ethyl acetate/hexane (1/1). The extracts are washed with saline, dried over anhydrous sodium 

15 sulfate and evaporated, and the erode produrt is chromatographed on silica gel (20 g). The 
column is padced and eluted widi elhyl acetate/hexane (50/50, 250 d fractions). Fracfions 22-44 
are combined to give the firbenzylamino intennediate, NMR (CDCI3, TMS) 7.34-7.24, 4.72, 
4.44-4.42. 3.54-3.38 and 151-1.86 5; MS (m/i) M* observed at m/z 323.2121, calc'd for 
Cij^Nj, 323.2110. 

20 A mixture of 6-benzylamlno intennediate (150 mg) fiom the preceding paragraph in 

acetonitrile (3 ml) is cooled to O" and treated with diisopropylethylamine (0.1 ml), foUowed by 
phenacyl bromide (VI, 93 mg). The resulting mixture is stirred at 0" fori hr and 25" for 66 hr, 
then diluted wiUi acetonitrile (20 ml) and heated at reflux for4 hr, all under an atmosphere of 
nitrogen. The reaction mfacture is cooled to 20-25' and the acetonitrile is removed under 

25 reduced pressure. The residue is partitioned between ethyl acetate and water/saduated aqueous 
sodium bicarijonate (1/1). Tlie organic layers arc separated, combined and dried over sodium 
sulfate and evaporated. The erode solid produa is recrystallized from efliyl acetate (4 ml). The 
solids are isolated by filtration, washed with elhyl acetate (- 20», 3x2 ml), and dried (2 hr. 0.05 
mm. 40"). thereby giving the title compound, mp 173-175"; NMR (CDQa. TMS) 7.30-7.02, 

30 6.44. 5.36. 3,80, 3.58, and 2.05-1.89 5; MS (jn/z) observed at m/z 423.244a calc'd for 
QoHijNj, 423.2423, oflier ions observed at (m/e) 395, 381. 368. 354, 332, 304, 263. 140, 91. 
EXAMPLE 38 6.7-Diphenyl-2,4-di-l-pyrrolidinyl-7H-pyirolo[23-d]pyrimidine (VII) 

A mixnire of 4-chIon)-2.6-dl-l-pyrrolidinyIpyrimidine [V, J. Med. Chem., 33. 1145 
(1990), 253 mgl in aniline (1 ml) is heated at 140" for 16 hours under nitrogen. Hie reaction 

35 mixture is cooled, diluted witti mefljylene chloride (100 ml) and put onto a 75 g column of 
silica gel. The column is wrapped in foil and eluted witiiout lights in die room (i.e. only 
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ambient light from outdoors), since the product appeared to be rather photosensitive. Fractions 
of 90 ml are collected rapidly using house vacuum to speed the elution, Tlie column is eluied 
\wth methylene chloride (500 ml), then with ethyl acetaleAnethylene chloride (5/95 50 ml, 
10/90 100 ml and 20/80 500 ml). 
5 Fractions 14-30 are homogeneous by TLC and upon iX)mbination giveed a N-phenyl 

intennediate. Due to its photosensitivity, this material is used immediately in the next reaction 
without any characterization, AU of this material is dissolved in acetonitrile (8 ml), then treated 
at 20-25' with diisopropylethylamine (0.26 ml) and phenacyl bromide (VI, 200 mg). The 
mixture is stinred at 25° for 16 hours and 70* for 1 hour, then diluted with acetonitril& (50 ml) 

10 and heated at reflux for 4 hours. Following removal of the solvent, the residue is partitioned 
between dilute aqueous sodium bicartx)nate and chloroform. . The oisanic layer is dried and 
concentrated, and the cnide product (500 mg) is chromatographed on silica gel (55 g). The 
column is packed and eluted with acetoneAnethylene chloride (3/97). The appropriate fractions 
arc pooled and concentrated. Recrystallization from ethyl acetate yielded the title compound, 

15 mp 206-207'*; NMR (CDCI3, TMS) 7.34-7.18, 6.64, 3.83, 3.53. 2,01-1.86 5; MS (m/z) M* 
observed = 4092288, calc'd for Q^^N, « 409.2266, other ions observed 381, 367. 352, 340, 
326,311,297.284,270,204. 

EXAMPLE 39 N-Methyl-2i6-di-4-toorpholinyl-4-pyrimi(Iinamine (V) 

A mixmrc of 2,6-dichloro-4-melhylaminopyrimidine (HI, EXAMPLE 1, 2 g) dissolved 

20 in 29 ml of moTpholine OTV) is rcfluxed for 18 hours. The reaction mixture is concentrated 
under reduced pressure. The resulting residue is partitioned between chloroform and saturated 
sodium bicarbonate. The organic layer is separated, washed with saline, dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure. The crude product is recrystallized 
from hexane and the solid is isolated and dried (18 hr, 0.05 mm, 40*), to give the title 

25 compound, mp 127-128**; IR (mineral oil) 2956, 2952, 2925, 2898, 2855, 1591, 1571. 1494, 
1465. 1451. 1443, 1424, 1365, 1258, 1236, 1213, 1194, 1113. 1007 and 789 cm ^ NMR 
(CDCI3, TMS) 7.55-7.3, 6.36, 4.0-3.75 and 3,68 5; MS (m/z) calc'd for CjjHjiNjOj, M* = 
279.1695, found = 279.1707, other ions = 262, 248. 234, 222, 204, 192, 164. 124 and 81. 
EXAMPLE 40 7-Methyl-2,4-di^motpholinyl-6-phenyl-7H-pyrrolo[2,3-d]pyrimidine 

30 (VXD 

A mixmre of NHmethyI-2,6-di-4-moipholinyl-4-pyrimidinamine (V, EXAMPLE 39, 1.4 
g) dissolved m 95 ml of acetonitrile is treated with 1.1 1 ml of N,N-diisopropylethylamine 
followed by 0.997 g of 2-bromoacetophenone. The reaction mixture is stirred at 20-25° for 66 
hours and rcfluxed for 8 hours. The reaction mixture is concentrated under reduced pressure. 
35 The resulting residue is partitioned between chloroform and saturated sodium bicart>onate. The 
organic layer is separated, washed with saline, dried over anhydrous sodium sulfate, and 
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concentrated under reduced pressure. 

The crude product (2.03 g) is chromalographed on 180 g of silica gel. The column is 
packed and eluted with chlorofonn/acetone (95/5). Aii initial fraction of 200 ml is collected, 
followed by 8 ml ftactions. Based on their TLC homogeneity, ftactions 57-120 aie combined. 
5 The solid is recrystallized from chlorofonn/hexane, isolated and dried under reduced pressure 
with heat (18 hours. 0.4 mm. 42^, to give the tide compound, mp 208-209"; IR (mineral oiO 
2953. 2924. 2855. 1584. 1472. 1559. 1538, 1498. 1480. 1459. 1442. 1397. 1377. 1365. 1308. 
1261. 1245. 1232. 1209. 1118. 1011. 1003. 748. 623 and 602 cm'*; NMR (CDQa. TMS) 755- 
7.3. 6.36. 4,0-3.75 and 3,68 5; MS (m/z) calc'd for CjiE^fi^, l/t = 379.2008. found = 
10 379.1997. other ions 348. 322. 304. 290. 276. 264. 236. 221. 207, 189. 174 and 145. 
EXAMPLE 41 Ul'-(7"Meftyl-6-phenyI-7H-pyrn)Io[2.3-dlpyrimidine.2.4-di^^^^ 
pyrrolidinediol (VII) 

The preparation of ^,S>3.4-dihyroxypyrrolidme from (+>tartaric add is accomplished 
following literature precedent ff^-benqrltartrimide fonnation; borane reduction; hydrogenation). 

15 A mixture containing 2.6-dichlorQ-4-methyIaminopyrimidine (HI, EXAMPLE 1, 424 mg) and 
(S.S>3.4-dihydroxypyrn>Iidme (IV. 820 mg) in pyridine (8 ml) is heated at reflux under 
nitrogen for 36 hours. The mature is cooled, die pyridine is removed under reduced pressure, 
and the residue is chromalographed on silica gel (280 g). The column is packed and eluted with 
4 M ammonia-methanol/chlorofonn (30/70) collecting 20 ml fractions. Fractions 45-56 are 

20 combined to give an intertnediate completely clean by TLC. MS M* observed at m/z 311. 

A mixture of die intennediate (423 mg) in dimefliylfbrmamide (5 ml) is treated widi 
diisopropyletiiylamine (0.3 ml), followed by phenacyl bromide (270 mg). The resulting mixture 
is stirred at 25° for 18 hr. tiien diluted witfi acetonitrile (40 ml) and heated at reflux for 4 hr. 
When tiie reaction mixture is recooled to 20-25°. solids precipitated, filtration, washing wifli 

25 fresh acetonitrile Ci x 10 ml), and drying (18 hours. 0.05 nun. 40^ gives the tifle compound, mp 
276-278"; NMR (d,-DMSO, TMS) 7J8-7.32, 6.54, 5.15. 4.99, 3.98-3.47 5: MS (m/z) M* 
observed = 41L19I9. calcd for C:2,Hj5N504 = 411.1906. 

EXAMPLE 42 N-Methyl-2,6rdi<4^t-butoxycart)onyl.I^pipera2inyl)^pyrimidinamm^ 
(V) 

30 A Daixtore of 2,6-dichloro-4-methylaminopyrimidine (HI, EXAMPLE 1. 5 g) dissolved 

in o-xylene (300 ml) is treated wift mono-t-BOC-piperazine (IV. 2052 g) and die reaction 
mixture is refluxed for 50 hr. The reaction mixture is concentrated under reduced pressure. The 
resulting residue is partitioned between chloroform and saturated sodium bicarbonate. The 
organic layer is separated, washed widi saline, dried over anhydrous sodium sulfate, and 

35 concentrated under reduced pressure. 

The crude product (24.53 g) is chromatographed on silica gel (590 g). The column is 
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packed and eluted with chlorofoim/acetone (97/3), An initial, fraction of 400 ml is coJieaed 
followed by 8 ml fractions. Based on their TLC homogeneity, fractions 132-326 are combined 
and concentrated to give the tiUe compound. NMR (CDOj, TMS) 4.94. 4.96, 3.75-3.65. 3 J5- 
3.4. 2.85 and 1.48 5; MS (m/i) M* (found) 477, other ions at m/z 420. 376, 364, 348, 321. 265 
5 221. 178. 164 and 57. 

EXAMPLE 43 7-Methyl-6-phenyI-2,4-di-(4'-t-butoxycaibonyl-l'-pipcra2inyl>7H- 
pynx>lo[2.3-d]pyrimi(nne (Vn-protected) 
Following the general procedure of EXAMPLE 40 and making non-critical variations 
but starting with N-methyI-2,6-di-(4'-t-butoxycaibonyl-l'.piperazinyI)-4-pyrimidinamine (VH- 
protected. EXAMPLE 42. 4,65 g) and 2'-bromoacetophenone (VI), the title compound is 
obtained, mp 212-213"; ^fMR (CDQ,. TMS) 7J)-7.3. 6.35. 3.95-3.75, 3.68. 3.65-3J and 1.495; 
MS (m^) M* = 577. other ions 521. 477, 465. 421, 365 and 57. 

EXAMPLE 44 7-Methyl-6-phenyl-2.4<li-l.pipera2inyl-7H-pynoloI2,3-dlpyrimldine 

(vn) 

A mixture of 7-methyl-6-phenyl-2.4-di-4'-t-butoxycaibonyl-l'.pipera2inyl).7H- 
pyiT0lo[2.3-d]pyrimidine (VD, EXAMPLE 43, 200 mg) in hydrochloric acid (3.1 M, 5 ml) in 
ethyl acetate is stirred at 20.25' for 1 hr. The reaction mixture is cbnoentiated under reduced 
pressure. 

The crude product (169 mg) is ctaomatographed on silica gel (40 g). The column is 
20 packed and eluted with chloroform/5.0 M ammonia in methanol (89/1 1). An hiitial fraction of 
30 ml is collected, followed by 3 ml fractions. Based on their TLC homogeneity, fractions 27- 
35 arc combined to give the tide compound, mp 131-135'; TR (mineral oil) 2953, 2926, 2869, 
2854, 1581. 1573. 1558. 1508. 1485, 1467. 1440. 1399, 1377. 1370. 1314, 1307, 1258, 1245.' 
1002 and 750 cm '; NMR (CDQ,. TMS) 7J-7.3. 6.37. 3.8. 3.79, 3.67 and 3.05-2.9 5; MS (m/z) 
calc'd for Cj,H„N7. = 377.2328. found = 377.2332. other ions 347, 335. 321. 308. 292. 278. 
264, 252, 188 and 147. 

EXAMPLE45 7-Methyl-6-phenyl-2,4-di-l-piperazinyl-7H-pynDlo[2,3-d]pyrimidine, 
trihydrodiloride (VH-salt) 

A mixture of 7-metiiyl-6-phenyl-2.4-di-4'4-butoxycaibonyl-l'-pipeiazinyl)-7H- 
30 pyrrolo[2,3-d]pyrimidine (VII. EXAMPLE 43. 200 mg. 0.35 mmol) in hydrwhloric acid (3.1 M. 
5 ml) in ctfiyl acetate is stirred at 20-25" for 40 mia TTie reaction mixture is concentrated under 
reduced pressure. The reaction mixture is filtered and washed several times with fresh ethyl 



25 



35 



acetate. 



The solid is dried in a vacuum desiccator (66 hours, 0.1 mm. 40") to give the tide 
compound, mp 238-242"; IR (mineral oil) 3415. 2953, 2925, 2867, 2855, 2799, 2640, 1621. 
1594, 1556. 1533. 1484. 1461, 1451. 1376. 1334, 1288 and 1267 cm-; NMR (CDQ,. TMS) 
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7^7.3, 637. SM. 3.79, 3.67 and 3.05-2.9 5; MS (m/z) calc'd for C^B^il^j (free base). M* = 
3772328, found = 377,2322, other ions 347. 335. 321. 278, 264, 188, 146 and 79. 
EXAMPLE 46 3.3'-[(7-Methyl-6-phenyl-7H-pynDlo[2.3-d]pyrimidine^2,4-d^ 
pipera2inediyI]bis-l,2-propanedioI (VII) 

5 A mixture of 7-metliyl-6-phenyl-2,4Kli- l-pipera2inyI-7H-pynDlo[23-d]pyrimidm^ (Vn. 

EXAMPLE44, 92 mg) in tolluene (10 ml) is treated with (+) glycidol (76 jil) and the reaction * 
mixture is refluxed fbr 23 hr and concentrated under reduced pressure. The resulting residue is 
partitioned between chloroform and water. The organic layer is separated, washed with saline, 
- dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The crude 

10 product is chromatogr^hed on silica gel (20 g). The column is packed and etuted with 
chlQn)form/4.1 M ammonia in methanol (4/1). An initial fraction of 12 ml is collected, 
followed by 2 ml fractions. Based on flieir TLC homogeneity, fractions 14-22 are combined can 
concentrated to pve the title compound, NMR (0x23; TMS) 7.50-7.30» 6.36, 4.00-3.80, 3.76- 
3.61, 3.60-3.5. 320-2.90 and 2.85-2.40 5; CMR (CDQa; TMS) 157.8. 156.8, 155 J, 134.9. 

15 13Z6, 1283, 1282. 1272, 100.1, 96.6. 70.0, 67.0, 64.7, 60.7. 53.3, 53.1. 452. 44.1 and 29.5 5; 
MS im/z) calc*d for C^U^Jti^O^, M* = 525.3063, found = 5253047, otfier ions 510, 494, 464, 
450, 395. 304. 278, 264 and 201. 

EXAMPLE 47 4,4'-(7-Mefliyl-6-phenyl-7H-pyrroIo[23-dlpyiimidine-2,4-diyl)bis-l- 
piperazineacetic add diethyl ester (VIQ 

20 A mixture of 7-metfiyl-6-phenyl-2,4-di-l-piperazinyl-7H-pyrrolo[2,3-d]pyrimidine (VII, 

EXAMPLE 44. 300 mg) in THF (30 ml) is treated wifli N,N-diisopropylethylamine (029 ml) 
followed by etiiyl bromoacetate (02S ^ and the reaction mixmre is stirred at 20-25"* for 66 hr. 
The reaction mixture is concentrated under reduced pressure and the residue is partitioned 
between chlorofomi and saturated sodium bicarbonate. The orgam'c layer is separated washed 

25 with saline, dried over anhydrous sodium sulfate^ and concentrated under reduced pressure. The 
crude product is chromatographed on silica gel (180 g). The column is packed and eluted with 
cMorofomi/4.0 M anunonia in metiianol (98/2). An initial fraction of 150 ml is collected, 
followed by 6 ml fractions. Based on their TLC homogeneity, fractions 12-27 are combined 
and concentrated to give ttietitie compound, IR (liquid) 2934, 2845, 1748, 1582, 1474, 1509, 

30 1484, 1441, 1400. 1380, 1371, 1344, 1331. 1309, 1279, 1255. 1245. 1227, 1204. 1186, 1159, 
1033. 1007 and 751 cm'^; NMR (COaj, TMS) 73-7.3, 6.35, 4.3-4.15, 4.05-3.8. 3.66, 326 and 
L4-12 5; MS (jn/z) calc'd for CjjHajNA. 549.3063, found = 549.3073, otiier ions 534, 
476, 462, 407, 304. 292, 278. 264, 262. 238. 201, and 187. 

EXAMPLE 48 4.4'-(7-MethyI-6-phenyl-7H-pynolo[2.3-d]pyrimidine-2,4-diyl)bis-l- 
35 piperazineacetic acid, dipotassium salt (VII) 

A mixture of 4.4-(7-metiiyl-6-phenyl-7H-pyrrolo[2,3-dIpyrimidine-2,4-diyl)bis-l- 
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piperazine acetic acid diethyl ester (Vn* EXAMPLE 47. 49 mg) in methanol (3 ml) and water 
(10 ml) is treated with potassium hydroxide (1 M, 0.18 ml) mixture and the reaction mixture is 
stirred at 20-25*' for 66 hr and concentrated under reduced pressure. The resulting residue is 
redissolved in water (25 ml) and then placed on the lyophilizer for 18 hr. The solid is then 
5 dried in a vacuum oven (5 hours. 0.01 nun, 4°) to give the tide compound, mp 218-220"; IR 
(mineral oil) 3390, 3049, 2953, 2923, 2867, 2855, 1628, 1582, 1561, 1508, 1484, 1457, 1445, 
1401, 1377, 1316, 1309, 1284, 1267, 1251, 1208, 1006, 982, 749 and 699 cm*'; NMR (DMSO- 
dfi. TMS) 7.57, 7.45, 7.37, 6.61, 3.7, 3.61, 2.98 and 2.50 5; MS (m/z) calc*d for C^H^N^O, 
(acid) (M+H)* = 494.2516, found = 494.2537, other ions 478, 464, 448, 436, 393, 379, 335, 
10 319, 292, 278, 264 and 222. 

EXAMPLE49 5,7-Dimethyl-6-phenyl-2,4-di-l-pyriolidinyl-7H-pynolo[23-d]pyrimidm^ 
(VXD 

A mixture of 4-methylamino-2,6-di-l-pyrrolidinopyrimidine (V. EXAMPLE 3, 500 mg) 
in acetonitrile (20 ml) is treated with N,N-diisopropylethylamine (0.45 ml) followed by 2- 

15 bromopropiophcnone (0.31 ml), the reaction mixture is stirred at reflux for 26 hr and 

concentrated reduced pressure, and the resulting residue is partitioned between chloroform and 
saturated sodium bicarbonate. The organic layer is separated, washed with saline, dried over 
anhydrous sodium sulfate, and concoitrated under reduced pressure. The crude produa is 
chromatographed on silica gel (180 g). The column is packed and eluted with methylene 

20 chloride/acetone (98/2). An initial fiaction of 400 ml is collected, followed by 6 ml fractions. 
Based on their TLC homogeneity, fractions 16-65 are combined and concentrated to give a solid 
which is recrystallized from absolute ethanoL The solid is isolated and dried (18 hours, 0.15 
mm) to give the title compound, mp 139-140*^, NMR (CDCI3, TMS) 7.46-7.32, 3.75, 3.62, 3.48, 
2.25 and 1.96-1.91 5; MS (m/z) calc'd for Cyi^N, M* = 361.2266, found = 361 J1263, other 

25 ions 333, 318, 306, 29Z 264, 180 and 145. 

EXAMPLE 50 6-(4-Methoxyphenyl)-7-methyl-2,4-di-l.pynolidinyl-7H-pyrrolo[2,3- 
djpyrimidine (VII) 

FoUowing the general procedure of EXAMPLE 49 and making non-critical variations 
but starting with 2-.bromo-4'-methoxyacetophenone (VI), mp 247-248°; NMR (CDQj, TMS) 
30 7.37, 6.95. 6.34, 3.85-3.64 and 1.98-1.92 5; MS {m/z) calc'd for C22H27N5O M* = 377.2215, 
found = 3nj2221. other ions at m/z 349, 322, 279, 237. 188 and 167. 
EXAMPLE 51 6.(4-Methoxyphenyl)-7-methyl-2,4-di-l-pynx)lidinyl-7H-pyrrolo[2.3- 
dlpyrimidine methanesulfonate (Vn-salt) 
Following the general procedure of EXAMPLE 36 and making nod-critical variations 
35 but starting mth 6-(4-methoxypheny0-7-methyI-2,4-di-l-pyrTDlidinyl-7H-pyrrolo[2,3- 

djpyrimidine (VIL EXAMPLE 50, 3 g), methanesulfonic acid (765 mg), mp 195-196o; IR 
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(mineral oU) 2956, 2923. 2870, 2855, 1630, 1613, 1591, 1577, 1559. 1536, 150a, 1480, 1463, 
1459, 1445. 1378, 1357, 1338, 1305, 1246, 1209, 1195, 1171, 1046 and 1041 cm'*. 
EXAMPLE 52 6,7-Dimethyl-2,4-di-l-pyrroIi(Iihyl-7H-pyrro (VD) 

Following the general procedure of EXAMPLE 49 and making non-critical variations 
5 but starting with bromoacetone (VI), the title compound is obtained, mp 195- 19T*; NMR 

(CDCI3, TMS) 6.07, 3.74, 3.61-3.55, 2.28, and 1.98- L90 8; MS (m/z) calcM for C,6H23N5 (M)* 
= 285,1953, found = 285.1952. other ions 257, 243, 229, 216, 188, 159, 142, 121, 107 and 43. 
EXAMPLE 53 6.7-Dimelhyl-2,4-di-l-pynolidinyl-7H-pyrrolo[23-d]pyri^ 
methanesulfonate salt (VU-salt) 

10 A stirred suspension of 6,7-dimethyl-2,4-di-I-pyiiolidinyl-7H-pyrrolo[2,3-d]pyrimidine 

(Vn, EXAMPLE 52. 500 mg) in 2-propanol/water (95/5, 60 ml) is treated with a mixture of 
methanesulfonic add (169 mg) in 4 ml of the same solvent mixture. The reaction mixture is 
stirred until it became completely homogeneous (30 min) and then concoitrated under reduced 
pressure. The residue is triturated with ethyl acetate/hexane (1/1, 50 ml), filtered and dried (18 

15 hours, 0.02 mm, 25*0 to give the titfecompound, mp 181-183°. 

EXAMPLE 54 4-(7-Methyl-2,4Hii-l-pyirolidinyl-7H-pyriploI2,3-d]pyrimidin-6-y^^^^ 

cm 

A mixture of 6-(4HmethoxyphenylH-inethyl-2,4-di-l-pyrroIidinyI-7H-pyiioto 
djpyrimidine (Vn, EXAMPLE 50, 200 m^ in hydrobromic add (48%. 20 ml) is rcfluxed for 30 

20 min. The reaction mixture is concentrated under reduced pressure. The resulting residue is 
partitioned between chloroform and samrated sodium bicarbonate. The organic layer is 
separated, washed with saline, dried over anhydrous sodium sulfate, concentrated and 
reciystallized from chlorofonn/hexane to give the tide compound, mp 268-270°; IR (mineral oiO 
3119, 3035, 2955.2926, 2869, 2855, 2805, 2659, 1611, 1565, 1527, 1502, 1468, 1454, 1406, 

25 1377, 1355, 1318, 1265, 1257, 1241, 1227, 1171, 838 and 772 cm'^ NMR (DMSO-de, TMS) 
7.34, 6.83, 636. 3,75-3.45 and 2.00-1.80 5; MS (vafz) calcM for CziHisNjOj M* = 363.2059, 
found = 363.2053, other ions at m/z 355, 321, 308, 292, 280, 265, 238, 223. 181, 160 and 146. 
EXAMPLE 55 4-(7-Methyl-2.4-di-l-pyn:olidinyl-7H-pyrroIo[23-d]pyiimidin-6- 
yl)phenoI. hydrobromide salt (VH-salt) 

30 A mixmre of 6-(4-methoxyphenyl>7-methyl-2,4-di-l-pyrrolidinyl-7H-pynolo[2,3- 

djpyrimidine (Vn, ee 54, 5 g) in concentrated hydrobromic acid (48%, 85 ml) is heated at reflux 
tmder nitrogen for 45 min. The reaction mixmre is then cooled to 20-25"* and dihited with 35 
ml of water. The resuititig solid product is isolated by filtration, washed with cold water (3 x 
25 ml), and dried (16 hours, 0.02 mm, A(f), to give the tide compound, mp 298-300° (decomp). 

35 Recrystallization from 95% ethanol C40-50 ml per g), NMR (DMSO-d^, TMS) 9.77, 7.37, 6.89, 
6.67,3.70,3.8-3.45,2.1-1.9 5. 
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EXAMPLE56 7-Methyl-6-(4-fluorophenyIV2,4-di-l-pyiix)Iidinyl-7H"p^^ 
djpyrimldine (VII) 

Following the general procedure of EXAMPLE 40 and making non-critical variations 
but starting with 4-methylamino-2,6-di-l-pyirolidinopyrimidine (V, EXAMPLE 3» 1.44 g) and 2- 
5 bromo-4'-fluoroacetophcnone (VI, L27 g), the title compound is obtained, mp 194.5-196"; NMR 
(CDClj, TMS) 7.4, 7.10, 6.38, 3.79, 3.64, 3.60, L95 5; K (mineral oil) 1575, 1563, 1521, 1496, 
1483, 1397, 1359, 1346, 1319, 1307, 1219, 1155, 845, 837, 776 cm'VMS (m/z) calc'd for 
C2,H24FN5 M* := 365, found = 365. 

EXAMPLE 57 7-Methyl-6^4-fluorophcnyl)-2,4-di.l-pyiTOlidinyl-7H-pyiTO^ 

10 d]pyrimidine monomethanesulfonate (Vn-salt) 

Following the general procedure of EXAMPLE 36 and making non-critical variations 
but starting with 7-methyl-6-(4-fluorophenyl>2,4-di-l-pynolidinyl-mpyrrolo[2,3-d]pyrimidine 
(Vn, EXAMPLE 56, 1.657 g), the titie compound is obtained, mp 200-202*^ NMR (CDCl^, 
TMS) 7.4, 7,14, 6.41, 3.85, 2.80, 2.05 5; IR (mineral oil) 1626, 1599, 1574, 1541, 1500, 1444, 

15 1390, 1356, 1332, 1314, 1235, 1225, 1174, 1040, 845, 827, 767, 760, 739 cm**; MS (m/z) 
calc'd for C^fi^Fl^s (M)* free base = 3652016, found = 365.2034. 
EXAMPLE 58 (3,5-Di-t-butyl-4-hydroxypheny0ethanone (VI) 

A mixnirc of 2,6-di4-butylphenol (1 g) in trifluoroacedc anhydride (5 ml) is cai^ly 
treated witii 0,28 ml of glacial acetic acid and the reaction mixture is stirred at 20-25** for 1 hr. 

20 The reaction mixture is diluted witii chloiofbnn and is separated, washed with saline, dried over 
anhydrous sodium sulfate, and concentrated under reduced pressure. The cnide product (1.39 g) 
is chromatographed on 480 g of silica gel. The column is packed and elated witti 
chlorofonn/acetone (99/1). An initial fraction of 200 ml is collected, followed by 7 ml 
fractions. Based on their TLC homogeniety, fractions 20-55 are combined and concentrated. 

25 Recrystallixed fiom hexane gives tiie tide compound, mp 148-150°; IR (mineral oil) 3581, 3007. 
2956, 2925, 2871, 2856, 1663, 1596, 1581, 1465, 1463, 1442, 1423» 1370, 1364, 1356, 1320, 
1305, 1274, 1239. 1232, 1138. 1124, 1108 an 886 cm'^ NMR (CDQa, TMS) 7.84, 5.73, 2.56, 
and 1.47 5; CMR (CDQa, TMS) 197.6, 158, 4, 135.8, 129.1, 126.1, 34.4, 30.2 and 26.3 5; MS 
(m^) M* (found) = 248; otiier ions at m/z 233, 217, 205. 189, 178. 115, 57 and 43. 

30 EXAMPIi 59 2-Bromo-l-(3.5-di4-butyl-4-hydroxyphenyI)ethanone (VI) 

A mixture of (3,5-Di-t-butyI-4-hydroxyphenyl)ethanone (EXAMPLE 58, 800 mg) in 
etiier (15 ml) and chloroform (10 ml) is cooled to 0"* and then treated in a dropwise manner 
with a mixture containing 0.17 ml of bromine dissolved in 5 ml of chloroform. The reaction 
mixture is allowed to warai to 20-25° and stirred for 1 hr. Standard woric-up gives the crude 

35 product (1.21 g) which is chromatographed on 180 g of silica gel. The column is padced and 
eluted wiUi chloroform. An initial fraction of 200 ml is collected, followed by 7 ml fractions. 
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Based on their TLC homogeneity^ fractions 36-65 are combined and concentrated. 
Reciystallization from hexane g^ves the title compomid, mp lOS-lOd""; IR (mineral oil) 3590, 
2955. 2925, 2871, 2856, 1685, 1594, 158U 1466. 1459, 1451, 1438, 1426, 1366, 1328, 1302, 
1282, 1242, 1194. 1153, 1139, 1121, 860 and 615 cm *; NMR (CDQa; TMS) 7.88, 5.85, 4.40 
5 and 1.47 5; CMR (CDQa; TMS) 190.6, 159.0. 135.9, 126.8. 125.6, 34.2, 30.6 and 193 5; MS 
(m/z) NT foimd = 327, other ions at xnlz 326, 311, 233, 219, 203, 189, 175, 115, 101, 87, 57 
and 40. 

EXAMPLE 60 2,6-Bis(14-<IimethyIetoyl)-4-a-methyl-2,4.m-l-py^ 
. pynoIo[23"d]pyiimidin-6-yl)phenol (Vn) 

10 Following the g^eral procedure of EXAMPLE 40 and making non-critical variations 

but starting with 4-methylamino-2,6-di-l-pyrroIidino-pyrimidine <V, EXAMPLE 3, 378 mg) and 
2-bromo-l-(3,5-di-^b^tyl-4-hyd^>xyphenyOethano^ (VI, EXAMPLE 59, 500 mg), the tifle 
compound is obtained, mp 222-22+"; IR (mineral oil) 3635, 3620, 2957, 2925, 2870, 2857, 
1577, 1563, 1532. 1516, 1488, 1450, 1398, 1375, 1366, 1358, 1347, 1336. 1233, 1221, 766 and 

15 629 cm'*; NMR (CDQa, TMS) 7.26. 6.32, 5.24, 3.85-3.55. 2.05-1.90 and 1.47 5; CMR (CDCP, 
TMS) 157.7, 155.2, 152.9, 135.7, 124.3, 99.4, 96.1, 472, 46.4. 342, 30.1, 29.5. 25.5 and 25.2 
5; MS (m/z) calc'd for qj9H4iN50.M' = 475.331 1. found = 475.3317, other ions at mfz 460, 
447, 433. 418. 404, 388, 377, 237, 216, 194 and 18L 

EXAMPLE 61 2,6-Bis(l,l-dimeftyIethy0-4-C7-memyl-2,4-di-l-pyrrDlidi^^ 

20 pynolo[2,3-d]pyrimidin-6-yl)-phenol monomethanesulfonate (VE-salt) 

Following the general procedure of EXAMPLE 36 and making non-cridcal variations 
but starting wifli 2,6-bis(l jMlimethylethyl)-4-C7-methyI-2,4-di-l-pynoUdinyl-7^^ 
d]pyrimidin-6-yl)-phenOl (VII, EXAMPLE 60). the tide compound is obtained, NMR (CDQa, 
TMS) 7.16, 6.36, 5.4. 350, 3.9-3.75, 2.83, 2,2^2.0. 1.47 5; MS (m/i) calc*d for C;»H4iN50 (M)* 

25 = 475.331 1, found = 4753325; IR (mineral oil) 3246, 1627. 1601, 1541, 1434, 1355, 1313, 
1231, 1222, 1203, 1175, 1049, 1043 cm *. 
EXAMPLE 62 2,6-Diisopropylphenyl acetate 

A suspension of 2.6^isopiopyIphenol (5.32 g) in 35 ml of trifluoroacetic anhydride is 
treated witii 1.75 ml of gladal acetic acid under a nitrogen atmosphere. Upon completion of the 

30 addition of acetic add, the solids are in mixture. Solvent eviration gives an oil which is 
taken up in 150 ml of ethyl acetate and washed twice with saturated aqueous sodium 
bicarbonate and once with saline. Drying of the organic layer witii sodium sulfate followed by 
filtration and solvit evaporation gives 6.55 g of an oil which is chiomatograpbed on 330 g of 
silica gel eluting with chlorofonn/h^cane ^/l). The appropriate fractions are pooled and 

35 concentrated to give the titie compound, NMR (CDQa, TMS) 7.2, 2.91, 2.36, 1.20. 
EXAMPLE 63 3t5-Diisopropyl-4-hydn)xyacetophcnone 
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2,6-Dnsopn)pyIphenyl acetate (6.16 g, EXAMPLE 62) and aluminum chloride (4.0 g) 
are mixed with cooling in an ice bath. The suspension is wanned to 20-25** and gradually 
heated in an oil bath at 120*. After 5 hours the reaction is cooled to 20-25* and treated with 1 
M aqueous hydrochloric add, followed by extraction of the aqueous layer with three portions of 
5 ether. The combined organic layers are washed with water until the aqueous layer is no longer 
acidic. A final washing of the organic layer with saline, followed by drying (sodium sulfate), 
filtration, and solvent evaporation gives 2L8 g of an oU which is chiomatogr^hed on 500 g of 
silica gel eluting with chlorofonn/hexane (9/1) initially and gradually changing to chloroform. 
The ^propriate fractions are pooled and concentrated to give the title compound, NMR (CDCI3, 

10 TMS) 7,72, 5.35, 3.17, 2.57, 1.30 5. 

EXAMPLE 64 4-Bromoacetyl-2,6-bis(l-methylethyl)phenol (VI) 

A mixture of 3,5-diisoprop3i-4-hydroxyacetophenone (EXAMPLE 63, 0.52 g) in 10 ml 
of ether and 5 ml of chloroform is cooled in an ice bath. To this mixture is added 0.13 ml of 
bromine in 7 ml of chloroform over a period of 1 hr. The reaction is warmed to 20-25' and 

15 diluted with additional chloroform. The mixture is transfenred to a separatory funnel and 
washed with water and saline. Drying of the organic layer with sodium sulfate followed by 
filtration and solvent evaporation gives 0.877 g of a semi-solid which is diromatogr^hed on 
120 g of silica gel eluting with chloroform/hexane (8/2). An initial fraction of 200 ml is 
collected followed by 10 ml fractions. Fractions 34-59 containing the desired product are 

20 pooled and concentrated to give the tide compound, NMR (CDCI3, TMS) 7,75, 5.41, 4.42, 3.17, 
1.30 5; MS (m/2) calc'd for C^HipBrO^ M* = 298 and 300, found = 298 and 300. 
EXAMPLE 65 2.6.Bis(l-methyletiiy|).4K7-methyl.2,4-di-l-pyrrDlidinyI-7Hi)^ 
d]pyrinidin-6-yl)phenol (VD) 
Following die general procedure of EXAMPLE 6 and making non-critical variations but 

25 starting with 4-mefliylamino-2,6-di-l.pyrn)lidino-pyrimidine (V, EXAMPLE 3, 0.874 g) and 4- 
bromoacetyl-2,6-bis(l-mefliylefliyl)phenol (VI, EXAMPLE 64), tiie tifle compound is obtained, 
NMR (CDCI3, TMS) 7.14. 6.33, 4,85, 3.8, 3,64, 3,19, 1.95, 1.30 5; MS (m/z) calc'd for 
C27H37NJO M* := 447, found = 447, 

EXAMPLE 66 2,6-Bis(l-methylethyl)^(7-methyl-2,4-di-l-pyrTOlidinyl-7H-pym)loI2.3- 
30 d]pyrimidin-6-yl)-phenol monomethanesulfonate (VU-salt) 

Following tiie general procedure of EXAMPLE 36 and making non-critical variations 
but starting wifli 2,6.bis(l-metiiylethyl)-4-(7-metiiyl.2,4-di-l-pyrroUdmylr7H-pyrTO^ 
d]pyrinidin-6-yl)-phenol (VII, EXAMPLE 65. 0.603 g), die tide compound is obtained, mp 221- 
23r: NMR (CDCI3, TMS) 7.04, 6.36, 3,88. 3.8, 3.2, 2.81, 2.1, 1.29 6; MS (m/z) calc'd for 
35 C27H37N5O (free base) (M)* 447.2998, found = 447.2984; IR (mineral oil) 3253. 3200, 1632, 
1592, 1539, 1443, 1426, 1354, 1339, 1230, 1204, 1171, 1147, 1046, 1042, 770, 754 cm'^ 
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EXAMPLE 67 2,6-Kmethylphenyl acetate 

Following the general procedure of EXAMPLE 62 and making non-critical variations 
but starting with 2,&Jimethylphenol. the title compomid is obtained, NMR (CDQ^) 7.05, 2.34, 
21.6 5. 

5 EXAMPLE 68 34-Dimethyl-4-hydroxyacetophenone 

Following the general procedure of EXAMPLE 63 and making non-critical variations 
but starting with 2,6-dimtbylphenyl acetate (EXAMPUB 67) the tiUe compound is obtained, mp 
152-153**; NMR (CDQa) 7.64, 533. 2^5, 2.30 5. 

EXAMPLE 69 . 2-Bromo-l-(4-hydroxy-3,5-dimethylphenyl)ethanone (VI) 
10 Following the general procedure of EXAMPLE 64 and making non-critical variations 

but starting with 3,5-dimethyl-4-hydroxyacetophenone CBXAMPLE 68), the tifle compound is 
obtained, mp 128.5-131"; NMR (CDQa, TMS) 7.67, 5:25, 4.40, 2.30 5; MS (m/z) calc'd for 242 
and 244, found = 242 and 244. 

EXAMPLE 70 2,6-Dimethyl-4-(7-methyI-2,4-di-l-pyrolidinyl-7H-pyrro 

15 d]pyrimidin-6-yl)phenol (VII) 

Following ttie general procedure of EXAMPLE 6 and making non-critical variations but 
starting wth 4-methyIamino-2,6-di-I-pynolidino-pyrimidine (VE, EXAMPLE 3, Z34 g.) and 2- 
bromo.l-(4-hydroxy-3,5-dimeUiyIphnyl)ethanone (VI, EXAMPLE 69) flie tide compound is 
obtained, mp 184.18r; NMR (CDQa, TMS) 7.08, 6.3, 4.7, 3.79. 3.6, 2.29 and 1.9 5; MS {m/z) 

20 391, found 391; IR (mineral oil) 3134. 3032, 1572, 1563. 1526. 1483, 1399, 1359, 1347, 1321. 
1311, 1297. 1286, 1221, 1168. 876,760, 652 cm'^ 

EXAMPLE 71 2,6-Dimethyl-4-(7-mefliyl-2,4-di-l-pytT0lidinyI-7H-pyTO 
dlpyrimidin-6-yI)phenGl monomethansulfonate (VH-salt) 
Following the gwieral procedure of EXAMPLE 36 and making non-critical variations 

25 but starting with 2,6-dimetiiyl-4-C7-methyl-2,4-di-l-pyroIidinyl-7H-pyrioIe[2,3-alp 

phenol (Vn, EXAMPLE 70, 1.629 g), die titie compound is obtained, mp 259-264'; NMR 
(CDCI3, TMS) 6.99. 6.33, 3.85, 2.81, 228 and 2.1 5; MS (m/z) calc'd = 391.2372, found = 
391.2367; IR (mineral oil) 3251. 3202, 3140, 1629. 1594. 1539, 1484, 1437, 1357, 1336, 1313, . 
1288, 1215, 1166. 1043, 872, 772. 756 cm'^ 

30 EXAMPLE 72 2-Bromo-H3,4,5-trimeaioxyphenyl)eflianone (VI) 

- A mixture of 3.0 g of 3,4,5-trimethoxyacetophenone in 70 ml of dimetiiyl eflier and 30 
ml of chloroform is cooled to 0' and then treated with a mixmre contaiiung 0.73 ml of bromine 
in 15 ml of chloroform in a dropwise maimer. The reaction mixture is allowed to wann to 20- 
25° and stirred for 1 hr. The reaction mixture is partitioned between chloroform and water. The 

35 organic layer is separated, washed with dilute sodixmi bicarbonate, washed wifli saline, dried 
over anhydrous sodium sulfate, and concentrated under reduced pressure. The crude product 
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(431 g) is rccrystallized from ethanol/water. The solid is isolated and dried (18 hours. 0.01 
mm. 40°) to give the tide compound, mp 61-62°; IR (mineral oil) 3010. 2995, 2952. 2926. 2868. 
2855. 1695. 1687. 1586. 1505. 1466. 1455. 1428. 1417. 1389. 1335, 1255. 1229. 1190, 1151. 
1128. 1004. 820. 636. and 602 cm '; NMR (CDQa. TMS) 7.24. 4.43 and 3.93 5; CMR (CDQ^ 
5 190.2. 153.1. 149.9. 143.3. 128.9. 106.5. 60.9. 56.3 and 30.4 6; MS (m/z) M* = 288. other ions 
at miz 259. 228, 195. 181. 167. 152, 137. 122. 109. 77. 66 and 53. 

EXAMPLE 73 5-(7-Methyl-2.4-dl-l-pyirolidinyI-7H-pym)lo[2.3-d]pyrimidin-6-yl)-1.2.3- 
trimethoxybenzene (VII) 
Following the general procedure of EXAMPLE 40 and making non-critical variations 
10 but starting with 4-methylamino-2.6-dl-l-pyrn>lidinopyrimidine (V, EXAMPLE 3) and 2-bromo- 

l-(3,4.5-trimetiioxyphenyl)cthanone (VI, EXAMPLE 72). the tiUe compound is obtained, mp 

204-206°: m (mineral oil) 2954. 2925, 2869, 2855, 1581. 1573. 1540. 1514. 1499. 1473. 1457. 

1411. 1396, 1377. 1359. 1346, 1335, 1302. 1243. 1189. 1125. 1017, 841. 761 and 602 cm '; 

NMR (CDQa. TMS) 6.66. 6.39. 3.90. 3.85-3.60 and 2.05-1.90 5; CMR 158.0. 155.5. 153.2, 
15 1 37.3. 1 33.2. 128.9. 105.7. 100.7. 96.3. 60.9. 56.2. 47.5. 46.6. 29.9, 25.7 and 25.3 5; MS (m/z) 

M* (found) 437, other ions at m/z 422, 409, 394, 382, 366, 351, 308. 218. 197, 182. 168 and 

153. 

EXAMPLE 74 5-(7-Methyl-^4-di-^-py^x)lidinyI-7H-py^olo[23^i]pyrimidin-6•yl)-l A3- 

benzenetriol monohydrobromide (VII) 

20 FoUowmg the gcaieral procedure of EXAMPLE 55 and making non-critical variations 

but starting with 5-(7-methyl-2.4.di-l-pyiTOUdinyl-7H-pynx)lo[2,3vd]pyrinudin-6-yl)- 1.2,3- 
trimethoxybenzene (VH. EXAMPLE 73) and hydrobromic acid (48%, 40 ml), the tide 
compound is obtained, mp 270-272°; IR (mineral oil) 3457. 3359. 3222. 3150. 2954, 2925, 
2870, 2855. 1630, 1559. 1521. 1462. 1406, 1400, 1377, 1358, 1343, 1328, 1234. 1205, 1192. 

25 1037. 1023, 747 and 653 cm-'; NMR (DMSO-dj) 6.57, 6.46, 4.00-3.60 and 2.15-1.80 5; CMR 
(DMSO-d,. TMS) 154.2. 148.8. 146.4. 140.5. 135.7. 133.8, 120.9, 108.1, 101.3. 96.3. 48.7. 47.8. 
32.8 and 25.0 8; MS (m/i) calc'd = 395.1957. found = 395.1952. other ions at m/z 367. 353, 
340. 326. 312. 297, 270. 255. 197. 176, 82 and 70. 
EXAMPLE 75 1 -Bromo-4-(4-metiioxyphenyl)butan-2-on& (VI) 

30 Dry tetrahydrofuran (45 ml) is cooled in a dry ice-acetone bath under a nitrogen 

atmosphere and treated with 16.5 ml of 2.0 M lithium diisopropylamide in 
heptanes/tetrahydroluran/ethyl benzene (Aldrich Chemical Co.). To this cold mixture is added 5 
g (0.028 mol) of 4-(4-methoxyphcnyl)-2-butanone dissolved in 10 ml of dry tetrahydrofuran. 
The addition is carried out over 5 minutes. The reaction is stined with cooling in the dry ice- 

35 acetone bafli for 45 minutes. In a separate flask triettiylamine (2.35 ml) in 30 ml of diy 
tetrahydrofuran is treated with 13.2 ml (0.104mol) of trimethylsilyl chloride. A suspension 
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fonned which is filtered using a plug of glass wool. The lemaining mixture is added to the 
above prepared lithio salt The entire reaction mixture is stirred with coolmg in a dry ice- 
acetone bath for 2 hours. 

The above reaction is treated with 1.8 g of solid sodium bicarbonate and 70 ml of 

5 saturated aqueous sodium bicaibonate. The mbcture is warmed to 0° and diluted with ether. 
The reaction contents are poured into a separatory funnel and the layers arc separated. The 
aqueous layer is extracted with additional portions of ether (2X3. The combined organic layers 
are washed with saline followed by drying (sodium sulfate), filtration, and solvent evaporation, 
which gives 7.21 g of an intennediate ttimethylsilyl enol ether, 

10 The silyl enol ether is dissolved in 175 ml of diy tetrahydrofiiran and treated wifli 2.84 

g of solid vacuum dried, sodium bicarlwnate. The suspension is cooled in a dry ice-acetone 
bafli and treated with solid N-biomosuccimmide (5.05 g). The suspension is stirred with cooling 
in the dry ice-acetone bath for 2 hours. The reaction is warmed slowly to 0** and poured into a 
separatory fimnel contaiiung samratcd sodium bicarbonate, saline, and eOier. The layers are 

15 separated. The aqueous layer is extracted an additional time wifli eflier. The combined organic 
layers arc washed with saline, followed by drying sodium salt, filtration, and solvent 
evaporatioa Drying gives die tide compound, NMR (CDCI3, TMS) 7.10, 6.82, 3.84, 3.79 and 
2.91 5. 

EXAMPLE 76 6-[2-(4-MethoxyphOTyl)ethyl]-7-methyl-2,4-di-l-pyrrDlidinyl-7H. 

20 pyrrolo[2,3-d]pyrimidine (VU) 

Following the general procedure of EXAMPLE 40 and making non-critical variations 
but starting with 4-methylamino-2,6-di-l-pyrrolidinopyrimidine (V, EXAMPLE 3, 5 g) and 1- 
bromo.4-(4-metiu)xyphenyl)butan-2-Dne (VI» EXAMPLE 75, 5.36 g), the tide compound is 
obtained, NMR (CDCI3. TMS) 7.11, 6.83, 6.08, 3.79, 3.75, 3.60, 3.54, 2.89 and 153 5; IR 

25 (mineral oil) 161U 1578, 1563, 1547, 1524, 1513, 1485, 1437, 1400, 1355, 1346, 1314, 1302, 
1251, 1238, 827, 808, 786 cm'^; MS (m/i) found = 405. 

EXAMPLE 77 6-[2-(4-Methoxyphenyl)efliyl]-7-methyl-2,4-di-l-pyrroUdmyW^^ 
pyrrolol2,3-d]pyrimidine monomeflianesulfonate (VU-salt) 
Following die general procedure of EXAMPLE 36 and makmg non-critical variations 
30 but starting wifli 6-[2-(4-meflioxyphenyl)efliyl]-7-mefliyl-2,4-di-l-pyrTOlidinyl-7H- 

pyrrolo[2,3]pyrimidine (Vlt, EXAMPLE 76, 2.469 g), die tide compound is obtained, mp 178.5- 
ISr; NMR (CDQa, TMS) 7.09, 6.84, 6.13, 3.87. 3.80, 3.75, 2.86 and 2.05 5; MS (mfz) calc'd 
" 405.2528, found = 4052527; IR (mineral ofl) 1626, 1597, 1565, 1543, 1515, 1446, 1359, 
1336. 1306, 1259. 1244, 1232, 1220, 1177, 1166, 1040, 825, 772, 742 cm"*. 

35 EXAMPLE 78 5,6-Bis(4-cWorophenyl)-7-mediyl.2,4-di-l-pyrrolidinyl-7H-pyrrolo[2,3- 

djpyrimindine (VU) 
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A stirred mixture of 4-inethylamino.2,6-dl-l-pynoIi(linopyriaiidine (V. EXAMPLE 3. 
71 8 mg) and 0.65 ml diisopropylethylamine in 15 ml of acetonitrile is treated with 2-bromo-U 
bis(4ichloiDphenyl)etiianone (VI. Caiem. Phann. Bull, 39. 651 (1991), 1.0 g) and the resulting 
mixture is stiired at 25» for 18 hours under a nitrogen atmosphere in a foil-wrapped flask. After 
5 1 8 hr, the resulting dolid is filtered, washed with acetonitrile and dried (18 hours, 0.05 mm. 
25"). This material (1.53 g) is dissolved in 100 ml of toluene and heated at reflux for 4 hours. 
The mixture is cooled to 20-25' and the toluene is removed in the rotary evaporator. The 
resulting crude solid product is reciystallized from 100 ml of ethyl acetate. The solids are 
isolated by filtration, washed wifli 3 x 10 ml of -20" ethyl acetate, and dried (16 hours, 40", 0.05 
10 mm), to give the tiUe compound, mp 231-232"; NMR (CDQ,. TMS) 72.9-700. 3.66-3.61, 3.52, 
3.15-3.11, 1.98-1.94 and 1.64-1.59 5; HRMS (m/z) M* observed at 491.1647, calc'd = 491.1643, 
otiier ions observed at m/z 463, 436, 421, 393, 246. 228, 214. 

EXAMPLE 79 5.6-Bis(4-ffletiioxyphenyl>7-methyl-2,4-di-l-RrnolidinyI-7H-pynDlo[2,3- 
d]pyrimidine (VII) 

15 Following the general procedure of EXAMPLE 78 and making non-critical variations 

but starting with 2-brDmo-l,2-bis(4-methoxyphenyl)etiianone (VI, Chem. Phann. BuB, 39, 651 
(1991)), tfie title compound is obtained, mp 190-192"' and 229-231"; NMR {CDQj, TMS) 7.1- 
7.0. 6.83-6.70. 3.78. 3.77. 3.63. 3.52. 3.14, 2.0-1.93 and 1.65-1.55 6; HRMS {m/z) M* observed 
at 483.2638, oflier ions observed at (m/z) 455, 427. 413. 241J. 

20 EXAMPLE 80 4,4--(7-Metfayl-2,4-di.l-pyrrolidinyl-7H-pyirolo[2.3-d]pyrimidine-5.6- 

diyl)bis-phraoI, monohydrobromide (Vn) 
FoUowing flie general procedure of EXAMPLE 55 and making non-critical variations 
but starting with 5,6-bis(4-methoxyphenyl)-7-methyl-2.4-di-l-pynolidinyl-7H-pynolo[2,3-d]- 
pyrimidine (Vn. EXAMPLE 79, 0.504 g), the fiUe compound is obtained, mp 245° ( decomp.); 

25 NMR (methanol-d«, TMS) 6S4, 6.73, 6.67. 3.72, 3J7, 2J0 and 1.7 8; MS (m/i) calc'd = 

455.2321, found = 455.2329; IR (mineral ofl) 3201, 3025, 1625, 1571. 1521, 1495, 1345, 1338, 
1268,1218.1170 cm'. 

EXAMPLE 8 1 N-(4'-Methoxyphenyl)-2.6-di- l-pyrn)lidinyl-4-pyrimidinamine (V) 

A mixture of 2.44 g of p-anisidine is heated to 135" (oil bath). The molten mixture is 

30 treated wiUi 4-chlon)-2,6Kli-l-pym)lidiny]pyrimidine [V, J. Med. Chem., 33, 1 145 (1990), 500 
mg] and the reaction is stirred at 135" for 18 hr. TTie reaction mixture is allowed to cool and is 
tiien partitioned between chlorofonn and water. The organic layer is separated, washed with 
saline, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The 
cnjde product (1.93 g) is chromatographed on 180 g of mesh silica gel. The column is packed 

35 and eluted wiflj dichloromethane/etiiyl acetate (9/1). An initial fraction of 2000 ml is collected. 
The solvent system is tiien changed to ethyl acetate/dichloromethane (9/1) and 10 ml fractions 
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arc then collected. Based on their TLC homogeneity, fractions 5-25 arc combined to give the 
title compound^ which is recrystallized from ethanol/water and dried (18 houn; 0.01 mm, 40^, 
mp I62-163**; IR (mmeral oil). 3273. 2953, 2925, 2865,2854, 1609, 1586, 1571, 1549. 1505. 
1478. 1453. 1427, 1409, 1377. 1343, 1313. 1303, 1294. 1236, 1219, 1171, 1043, 821 and 788 
5 cm-'; NMR (CDQj, TMS) 730-7.20. 6.90-6.80, 6.19, 4.99, 4.03, 3.60-3.30 and 2.00-1.80 5; 
CMR (CDCI3, TMS) 16L9, 160.3, 155.6, 133.1. 1235, 114.1. 72.6, 55.3. 46.1, 45.8, 25.4 and 
25.1 5; MS M* found = 339. other ions 324, 311, 297, 283. 270, 242, 169, 148. 121, 70 and 55. 
EXAMPLE 82 6,7-Bis(4-methoxyphenyl)-2,4-di-l.pyiTOlidinyl-7H-pyTO^ 
dlpyrimidine (VU) 

10 Followng the general procedure of EXAMPLE 40 and making non-critical variations 

but starting wifli N.(4*.methoxyphen34)-2,6-di-l^)yrrolidinyl-4-pyrimidinam^ (V, EXAMPLE 
81), the product is obtained, recrystallized firom chlorofonn/hexane, and dried (20 hours, 0.03 
mm, 40") to give the title compound, mp 203-205*; IR (mineral oil) 2954, 2925, 2856. 1574, 
1517. 1510, 1499, 1489, 1466, 1452, 1446, 1421, 1393, 1377, 1362, 1343, 1299. 1288, 1250, 

15 1244, 1175, 1032, 833 and 769 cm'^ NMR (CDQa, TMS) 7.23, 7,10. 6.85. 6.74. 6.53, 3.95- 
3 J5, 3.65-3.45 and 2.10-1.80 S; CMR(CDCl3. TMS) 158.1. 157.6, 155.7, 133,0, 130.6. 129.2. 
129.0, 125.9, 1133, 113.45. 101.8, 96.4, 55.3, 552, 47.6^ 46^5, 255 and 25.4 5; MS (M+H)* 
(found) 470, other ions at mfz 454, 440, 428, 412, 399. 330. 240, 229. 197, 167, 141 and 103. 
EXAMPLE 83 6,7-Bis(4-metfaoxyphenyI)-2,4-di-l-pyncolidinyl-7H-pynolo[2.3- 

20 djpyiimidine monomethanesulfonate (VH-salt) 

Following the general procedure of EXAMPLE 36 and making non-critical variations 
but starting with 6i7-bis(4-methoxyphenyl)-2,4-di-l-pyrrolidinyl-7H-pyrn)loI2,3-d]pyrin^^ 
(Vn, EXAMPLE 82. 0.604 g). to give the title compound, mp 209-210"; NMR (CDQa, TMS) 
7.0, 6.75, 6,54, 3.84, 3.77 and 2,62 5; MS (m/i) calc'd = 469.2478, found 4692486; IR 

25 (mineral ofl) 3113, 3004, 1634. 1625. 1552, 1511, 1500, 1488, 1446, 1426, 1417, 1410, 1356, 
1350, 1296, 1253. 1224, 1216. 1180, 1042. 835. 769,762, 668 cm ', 
EXAMPLE 84 4.4'-C,4-Di-l-pyrrolidinyl-7H-pyrK)lo[2,3-d]pyrimidine-6,7-diyl)bis- 
phenot (VU) 

A mixture of 6,7-bis(4-metho>Qrphenyl)-2.4-di-l-pyrn)lidinyl-7H-pyrn)lo[2,3- 
30 d]pyrimidine (VII, EXAMPLE 82, 200 mg) in 10 ml of 48% hydrobroraic acid is refluxed for 
30 minutes. The reaction mixture is conc^trated under reduced pressure. The resulting residue 
is partitioned between chloroform and saturated sodium tncarbonate. The organic layer is 
separated, washed with saline, dried over anhydrous sodium sulfate, and concentrated under 
reduced pressure. The crude product (132 mg) is recrystallized from 2-propanol/water. The 
35 solid is isolated and dried (18 hours, 0.01 mm. 40^ to give the titie compound, mp 254-256*; IR 
(mineral oil) 3307. 2953. 2923. 2869. 2855. 1614, 1567. 1569. 1515, 1486, 1468. 1455. 1410, 
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1376. 1356. 1346. 1318. 1266. 1226. 1172. 1106. 835. 768. 638 and 615 cm '; NMR (DMSO-d.. 
TMS) 9J3, 9.41. 7.05-6.85. 6.74. 6.70-6.50. 3.85-3.60. 330-3.20 and 2.05-1.75 5; CMR 
(DMSO^, TMS) 156.1. 155.9. 155.1. 154.9. 132.3. 129.2. 129.1. 128.8. 123.7. 115.1. 100.9. 
95.9, 473. 47.4. 472. 462, 46.1. 25.1 and 24.9 5; MS (m/i) calcM = 442.2165. found = 
5 4422284. other ions at mfz 413, 217, 193, 173. 137. 109, 92. 79. 69 and 55. 

EXAMPLE 85 4,4'-a,4-Di.l.pynDlidtayI.7H-pynDlo[2.3^1]pyiiinidine-6.7.diyl)^ 
phenol, hydrobromide salt (Vn^salt) 
Following the genera] procedure of EXAMPLE 55 and making non-critical variations 
but starting with 6.7-bis(4-methoxyphenyl)-2.4-di-l.pyrrolidinyI-7H-pynDloI2.3-d]pyiimidine 
10 (Vn, EXAMPLE 84, 500 mg). the tiOe compound is obtained, mp 298-300°; NMR (DMSO-ds. 
TMS) 7.10^66, 4.10-3.40 and 2.15-1.85 5; MS (m^i) M* observed at 441.2163. other ions 
observed at m/z 413. 399. 384. 371, 358. 343. 302. 265 and 220. 

EXAMPLE 86 5.6-Bis(4-methoxyphenyl)-7-methyI-2.4-di-l-piperazinyl-7H-pyiroIo[2,3- 
d]pyrimidine (VH) 

15 A suspension of the N-methyl-2.6Kli-(4'-t-butoxycartx)nyI-l'-plperazinyl)-4- 

pyiimidinamine (V, EXAMPLE, 42. 4.05 g) in 85 ml of acetonitiile is treated with 1.85 ml of 
diisopropylethylamineand2-bromo-U-bis(4.methoxyphenyl)ethanon6(VI.2.84g). The 
suspension is stimed at 20-25' for 10 minutes and then heated at reflux for 63 hr. TTie reaction 
is cooled to 20-25». Duiing cooling a solid comes out of the mixture. Filtration of the 

20 suspension provides a solid still containing the BOC protecting groups on the pipeiazine rings, 
mp 200-202". TTiis BOC protected intenncdiate is dissolved in 90 ml of fteshly prepared 
saturated hydrogen chloride/ethyl acetate. The suspension is stirred for 1 hour at 20-25». 
Hexane/ethyl acetate (90 ml 1/1) is added to the suspension and stirring is continued for 45 
minutes. Filtration of die suspension, followed by washing of the solid with hexane/fethyl 

25 acetate (1/1) gives 2.45 g of a solid which is chromatographed on silica gel. duting with 

cWorofonn/3.7 M ammonia in methanol (92/8). Collection of the desiied fractions foBowed by 
solvent evaporation and diying gives the tide compound, mp 214-218°; NMR (CDOj. TMS) 
7.07. 6.84. 6.76, 3.81. 3.78. 333, 3.15. 130, 1.41, 7.08, 6.84, 6.76, 3.80, 332, 3.17, 2.97 and 
2.58 5; MS (m/z) calc'd = 513.2852. found = 513.2839; IR (mineral oil) 3300, 1615, 1585, 

30 1573. 1559. 1541. 1516. 1495. 1447. 1438. 1431. 1414. 1409. 1292, 1268. 1258. 1255. 1241. 
1177.1026,834,825,791 cm''. 

EXAMPLE 87 5.6-Bis(4-methoxyphenyl>7-methyl-2,4-di-l-pyirolidinyl-7H-pyrrolot2.3- 
djpyrimidine dimelhaneSulfonate (VE-salt) 
FoUowing the general procedure of EXAMPLE 36 and making non^Jritical variations" 
35 but starting with 5.6-bis(-methoxyphenyl)-7-mcthyl-2.4-di.l-piperazinyl-7H-pyirolo[2.3- 

djpyrimidine (Vfl. EXAMPLE 86, 0.305 g). the title compound is obtained, mp 202-205°; NMR 
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(methanol-d,.TMS) 7.11, 6.88, 4.11. 3.79. 3.77. 3.53, 3.39. 2.91 and 2.69 5; IR (minenil oil) 
3472. 3013, 1612, 1590. 1584. 1575, 1555. 1544. 1518. 1494. 1443, 1421. 1290, 1273. 1250» 
1221. 1211, 1179, 1151, 1041. 772 cm-*; MS (mfz) calc'd = 513.2852, found = 513.2847. 



A stirred mixture of 4-methylamino-2,6-di-l-pyrrDlidinopyrimidine CV, EXAMPLE 3, 
1.235 g) in 20 ml of o>grgen-free ethanol (degassed with argon for 15 minutes) is treated with 
600 mg of 2.3-dihydroxy-l,4-dioxane, added in one portion. The resulting mixture is stirred at 
25** in a foil-wrapped flask under nitrogen for 22 hours, then cooled to (f. The solids are 

10 isolated by filtration, washed with 2 x 3 ml of cold ethanol. and dried (2 hours, 0.05 mm. 40*^. 
to give the title compound, mp 172-174**; IR (mineral oil) 2958, 2925, 2865, 1725, 1605, 1574, 
1533, 1489. 1478, 1469, 1456. 1451, 1394. 1388. 1366, 1345, 1333, 1325, 1269, 1261, 1096. 
1082, 778 and 636 cm'*; NMR (€1X33, TMS) 3.60-3.52, 3.17 and 1,94-1.89 6; CMR (CDQa, 
TMS) 176.3. 1645, 159,7, 156.2, 82.2, 46.8. 46.4, 35.3, 25 J and 25.2 5; MS (m/z) = 288; 

15 other ions at m/z 287, 272, 259, 246, 230. 216, 190, 70 and 55. 

EXAMPLE 89 7-Me%l-2,4-m-l-pyrrolidmyl-7H-pyrn)lo[2,3-d]pyrimidi^^ (VD) 

Diisobutylalummum hydride (7.3 ml, 1 M in toluene) is added to the 5,7-dihydn>-7- 
methyt-2,4-di-l-pyrrolidinyl-6H-pyrn)Io[2,3-d]pyriinidin-6-one (VH, EXAMPLE 88, 2.0 g) in 
metiiylaie chloride (100 ml> at - 7«* over a 15 minute period. After 4, hours the reaction is 

20 quenched by the addition of 5% sulfuric acid (30 ml). The oiganic layer is removed and 
extracted with sulfuric add (5%, 30 ml). The aqueous layer is extracted with methylene 
chloride (4 x 30 ml). The organic layers arc combined, dried (sodium sulfate), filtered and 
concentrated under reduced pressure. The residue is chromatographed on silica gel. The 
column is eluted with ethyl acetate/methylene chloride/hexane (1/4/5). The appropriate fractions 

25 are combined and concentrated under reduced pressure to give the title compound. NMR 
(CDCla, TMS) 6.51, 634, 3.78-3.73. 3,63 and 3.62-3.57 5; MS (m/z) = 271.1792. 
EXAMPLE 90 2,6-DidJoro-4-[N-methyl-N-(2K)xo-2.phenylethyl)]pyTimidine (CEEART 

B) 

A mixture of 2.6-dicailon)-4-methylaminopyrimidine (HI, EXAMPLE 1) in 250 ml of 
30 dimethylfonmamide is cooled to 0* and treated with 1.12 g of 60% oil disperaon sodium 
hydride, and the reaction mixture is allowed to warm to 20-25° over a period of 2 hr. The 
mixture is then treated with 559 g of 2*-brDmoacetophenone (VI), and the reaction mixture is 
allowed to stir at 20-25** for 5 days. The reaction mixture is concentrated under reduced 
pressure. The resulting residue is partitioned between chloroform and water. The organic layer 
35 is separated, washed with saline, dried over anhydrous sodium sulfate, and concentrated imder 
reduced pressure. The crude product (13^ g) is chromatographed on 730 g of silica gel. The 
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colunm is packed and eluted with chloroform/acetone (99/1). An initial fraction of 1500 ml is 
coUected. foUowed by 10 ml fiactions. Based on their TLC homogeneity, fractions 61 1-680 are 
combined and concentrated to give the tide compomid; NMR (CDCI3, TMS) 7.99, 7,60. 7J3, 
6.51, 5.15 and 3.13 5; MS (m/z) = 296: other ions at mM 295, 283. 190, 176. 120, 105. 86. 77 
5 and 42. 

EXAMPLE 91 7-Methyl-5-phenyl-2.4Hli-l-pyiioHdinyI-7H-pyiTOlo[2,3-d]pyrimidine 

(vn) 

A mixture of 2,6-dichlOKHKN.methyl-N-[2-oxo-2-phenylethyl]pyrimidine (EXAMPLE 
90, 560 mg) in pyirolidine (IV. 4.8 ml) is rcfluxed for 18 hours. The reaction mixture is 
10 concentrated under reduced pressure. Standard woricup provided die cnide product (1.28 g) 
which is chromatographed on 180 g silica gel. The cohmm is packed and eluted with 
chlorofonn/acetone (95/5). An initial fraction of 225 ml is collected, followed by 7 ml 
ftactions. Based on their TLC homogeneity, fractions 30-50 are combined giveing solid which 
is reciystallized from elhanol/water. isolated and dried (18 houre, 0.01 mm, 40^ to give the tide 
15 compound, mp Ml-MS"; JR (mineral oil) 2954. 2925. 2867. 2855. 1605. 1582. 1552. 1540. 
1517. 1486. 1445, 1438. 1403. 1376, 1366. 1344. 1337. 1244. 788. 761. 753, 709. 698. 629 and 
607 cm '; NMR (poa,. TMS) 7.45-7:20, 6.52. 3.75-3i)5, 3.35-3.20. 2.05-1.90 and 1.70-1 JO 6; 
MS (m/z) calc'd = 347.2110. found = 347.2113, other ions at m/z 319, 305. 290. 277. 264. 249. 
222,207, 173, 152 and 138. 
20 EXAMPLE 92 2.4-Dihydroxypyrrolo[23-d]pyiimidine 

A stirred suspension of 3-amino-2,6.dihydroxypyriniidine (12.5 g) m 600 ml of water is 
treated with 10 g of sodhun acetate and 123 ml of 50% by wdght aqueous chloroacetaldehyde. 
The suspension is heated at reflux for 33 hours then cooled to 25', after which 2 N aqueous 
hydrochloric acid (65 ml) is added. The suspension is filtered and provided 13.65 g of solid. 
25 n,e above solid is taken up as a suspension in 1.8 L of water and heated to boiling and 

concentrated to 1.1 liters, then cooled to 20-25°. After having been at 20-25° overnight, the 
suspension is filtered. Drying of the collected solids under high vacuum to give the tiUe 
compound, NMR (DMSO-de. TMS) 11.46. 11.11. 10.49. 6.57 and 6.22 5. 
EXAMPLE 93 2.4-Dichloro-7H-pym)Io[2,3-d]pyrimidine 
30 The pyrophosphoiyl chloride used in the reaction is prepared in the following manner. 

A stirred mature (30 ml) of phosphonis oxychloride is cooled in a cold water bath and treated 
slowly with 3 ml of water. After the addition is completed, the mixture is heated to leflux. 
One hour later the mfacturc is cooled to 25°. An opaque gel settled to the bottom of the flask. 
The mixture above the gel is the desired reagent 
35 A mixture of 2.4-dihydroxypyrrolo[2.3-d]pyrimidine (EXAMPLE 92, 1.66 g) and freshly 

prepared pyrophosphoiyl chloride (13.3 ml) are heated together overnight in a stainless steel 
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bomb at 165^ After cooling the bomb to 25', the black syrup is poured into a 50 ml round 
bottomed flask. Any volatiles arc evaporated under reduced pressure. The remaining black 
residue is gradually added to 65 g of crushed ice mih stirring. After the ice has melted, the 
resulting suspension is filtered. The ffltnite from above is extracted tvidce with ether. The 
5 combined ether extracts are washed with water and dried (sodium sulfate), filtered, and 

concentrated, followed by drying which gives 41.3 mg of solid. To obtain additional product 
from the reaction, flie filter cake fiom flie first filtration is washed mth more ether. The ettier 
filtrate is washed witfi water and saline followed by drying (sodium sulfate), filtration, and 
solvent evaporation. Tliis is rq)eated twice, to give the title compound, mp 245-248°; NMR 

10 (DMSO-dfi, TMS) 12.8. 7J4 and 6.67 S; MS (m/z) calc'd = 186.9704. found 186.9698. 
EXAMPLE 94 2,4-Di-lH-imidazoH-yl-7H-pyrrolo[2,3^]pyrimidine (VII) 

A stirred suspension of 2,4-dichIoro-7H-pyrTOlo[2.3-d]pyrimidine (EXAMPLE 93, 0.310 
g) and imidazole (1.1 g) in 15 ml of ortho-xjiene is slowly heated to reflux. During heating the 
reagents go into mixture. After 3 hours., flie reaction is cooled to 20-25^ followed by solvent 

15 evaporation mider high vacuum. This gives a semi-solid which is taken up in chloroform and 
washed witii aqueous sodhmi bicarijonate (2 x) and saline. A solid is suspended at the interface 
between tiie aqueous and organic layer. This solid is collected witti the organic layer, solvent 
evaporation gives 2.38 g of a solid which is duomatographed using 150 g of siKca gel and 
eluting wifli ciiIoroform/3 J M ammonia in metiianol (93/7). The solid is loaded on the column 

20 as a suspension. Initial fractions of 400 and 150 ml are collected, followed by 10 ml fractions. 
Fractions 19-45 contained tiie desired product Solvent evaporation and drying gives the tifle 
compound, mp 276-280"; NMR (DMSO-Klg, TMS) 1265, 8.99, 8.78, 8.36, 8.1, 7.71, 728 and 
7.16 5; MS (mfz) calc'd = 251.0919. found = 251.0927; IR (mineral oil) 3149, 3140, 1615, 
1584, 1491, 1439, 1421, 1336, 1313, 1268, 1246. 1102, 1059, 1011, 832, 739, 647 cm ^ 

25 EXAMPLE 95 2.4-M-l-pyrrolidinyI-7H-pynolo[2,3-d]pyrimidine (VII) 

A stirred mfacture of 2,4^ichloro-7H-pyrrolo[2,3-d]pyrimidine (EXAMPLE 93, 0.303 g) 
in 18 ml of pyrrolidine is heated at reflux overnight Solvent evaporation gives oil which is 
taken up in chlorofonn and washed with water and saline. The organic layer is dried (sodium 
sulfate), filtered, and concentrated, tiiercby givdng 1.0 g of a solid which is chromatographed on 

30 125 g of silica gel eluting with chloroformAnetiianol (95/5). An initial fraction of 150 ml is 
collected. foDowed by 10 ml fractions. Fractions 19-54 contained the desired product (0.69 g). 
The above solid is chromatographed two additional times on silica gel eluting witii tire same 
solvent system. The final chromatography gives, after drying under high vacuum, tfie tide 
compound, mp 247-250^ NMR (CDQa, TMS) 9.9,.6.66, 6.39, 3.85-3.75. 3.7-3.5 and 2.05-1.9 5; 

35 MS (m/z) calc*d = 257, found = 257. 

EXAMPLE 96 2.4-Di- 1 -pyrrolidinyl-7H-pyrrolo[23-d]pyrimidine, 
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monomethanesulfonate (Vn-salt) 
Following the general procedure of EXAMPLE 36 and making non-critica] variations 
but starting with 2.4-di-l-pym)lidinyl-7H-pymolo[23-d]pyrimidine (VH. EXAMPLE 95. 0.223 
g). the tide compound is obtained, mp 217-2Z1-: NMR (CDO,. TMS) 12.55. 12.45. 6.78. 6.38. 
5 3.87. 3.76. 3.63. 2.90 and 2.2-1.95 5: MS (m/z)calc'd = 257.1640. found = 257.1647. 
EXAMPLE 97 2-(2.6-Dichloropyrimidin^ylamino)-eflianesulfbnic acid (lU) 

A stirred mixture of 2.4.6-trichloiDpyrimidine (6.9 g) In 75 ml of tetrahydrofiiran is 
treated wifl, diisopn,pylethylamine (15 ml) and solid taurine (4.7 g). The resulting suspension is 
heated at reflux for 48 houre. The reaction mixftirc is cooled to 20-25» foUowed by solvent 
evaponuion which gives 26 g of an oil which is chn)matographed on 170 g of silica gel and 
eluting with chlon)fonn/5.0 M ammonia in methanol (7/3). An initial fraction of 250 mL is 
collected followed by 20 ml fhictions. Fractions 23-57 contained the desired product Solvent 
evaporation gives a semi-solid which is taken up in chIort,formMetiianoI (10/1) and stirred at 
20-25° for 30 minutes. Filtration provided 3.71 g of a solid. 

The oil from die filtrate is rechromatographed on 550 g of 230-400 mesh silica gel 
using a flash column and flie same solvent system as above. Cbllection of Uie product fiactions 
followed by solvent evaporation gives a solid which is taken up as a suspension in chloiofonn 
and stirred for 1 hour. Filtration of flie suspension and diying under high vacumn overnight 
gives Uie tide compound, mp 206-211°: NMR (methanol. TMS) 3.77 and 3.07 6. 
20 EXAMPLE 98 2.(2.6-Di-l-pynoIidinylpyrimidin.4-ylamino)ethanesulfonic acid (V) 

The 2-(2,6-dichloropyrimidin.4-ylamino)ethanesuIfonic acid (HI, EXAMPLE 97, 3.0 g) 
is dissolved in pyrrolidine (IV. 125 ml) and heated to reflux. Solvent evaporation givesVsemi- 
solid which is chromatographed on 155 g of silica gel eluting wifli chlorofom^.9 M ammonia 
in methanol (7/3). An mitial fiaction of 150 ml is collected followed by 15 ml fiactions. 
25 Fractions 8-18 contained flie desired product Solvent evaporation and diying under high 

vacuum gives a solid (a portion of which) is rechromatographed on 155 g sUica gel and eluting 
witii tiie same solvent system as described above. The appropriate fractions are pooled and 
concentrated to give the titie compound, which is used in subsequent reactions without further 
purification. 

30 EXAMPLE 99 2:(6-PhenyI-2.4^1i-l-pynx,Iidinyl-7H-pyrrolo[2,3-dlpyrimidin-7- 

yl)ethanesulf(H)ic acid (VH) 

To a stirred suspension of 2-a.6-di-l-pyrroUdinylpyrimidin-4-ylamino)etiianesulfonic 
acid (V. EXAMPLE 98. 1.00 g) in 20 ml of acetonitrile is added LO ml of 
diisopropylethylamine and phenacyl bromide (VL 0.583 g). The suspension is heated at reflux 
overnight cooled, followed by solvent evaporation, which gives aoil. iTie oil is 
chromatographed on 100 g silica gel eluting with chlorofonn/3.9 M ammoma in methanol 
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(75/25). Aninitialfhuuionof 100 mHscoUeaed followed by 8 ml Fractions 31-43 

contained the desired product along vdth starting material and a less polar impurity. Solvent 
evaporation provided 0.48 g of a semi-solid whidi is treated with an ether/hexane mixture. 
After sUning the suspension for 30 minutes the produa is filtered. Hie collected solid is 

5 washed with several portions of ^er. Drying of the product under high vacuum gives the tide 
compound, a portion of the product is lecrystallized fiom water/absohite ethanol (85/15), mp > 
300*^; NMR (CDQa, TMS) 7.46-7.35, 6.44, 435. 3,88-3.65» 3.32 and 2.12-1.90 5; IR (mineral 
oU) 3466. 1635, 1598, 1542, 1421, 1396, 1353, 1311, 1239, 1226. 1188. 1155, 1036 and 747 
cm.j; MS (jnfz) calc*d = 441.1834. found - 441.1841. 

10 EXAMPLE 100 2-Bromo-3\4'-dimethoxyacetophenone (VI) 

FolloAving the general procedure of EXAMPLE 59 and making non-critical variations 
but starting with 3\4*-dimethoxyacetophenone. the titie compound is obtained, mp 79.5-81,0**; 
NMR (CDQa. TMS) 7.61. 652, 4.42, 3.97, 3.95 5. 

EXAMPLE 101 6-(3.4.Dimethoxyphenyl)-7-metiiyl-2,4-di^l-pyrTOlidinyl.7H-pyTO^ 
15 d]pyrimidine (VII) 

Following the general procedure of EXAMPLE 40 and making non-critical variations 
but starting with 4-metfiylamino-2,6-di-l-pyrrolidinopyiimidine (V, EXAMPLE 1, 3.81 g) and 2- 
bromo-3',4'-dimetii03qracetophenone (VI. EXAMPLE 100. 3.99 g), the titie compound is 
obtained, mp 175-178*'; NMR (CDQa TMS) 6.95, 6.36. 3^, 3.80, 3.66, 1S6 5. 
20 EXAMPLE 102 6-(3,4-DimeOioxyphenyl)-7-meOiyl-2,4.di-l-pyrroUdinyl-7H-pyTO^ 

d]pyrimidine monometiianesulfonate (Vll-salt) 
Following die general procedure of EXAMPLE 36 and making non-critical variations 
but starting with 6-(3,4-dimettioryphenyl)-7-metiiyl-2,4-di-l-pyrroUdinyl-7H-pyrTOloP^^ 
d]pyrimidine (VH. EX/iMPLE 101, 0.96 g), toe titie compound is obtained, mp 182-185^ NMR 
25 (DMSOde) 7.05, 6.71, 3.81-3.62, 2J28, 1.96; HRMS (o^z) M^ observed = 407.2337, calculated 
for C^HisNA = 407.2321. other ions observed at m/z 392. 379. 352. 203, 182. 
EXAMPLE 103 4-(7-MetfiyI-2,4-di-l-pyrrolidinyl-7H-pynolo[2,3-d]p3mmidin-6-y^^ 
benzenediol monobydrobromide (Vn-salt) 
Following the general procedure of EXAMPLE 55 and making non-critical variations 
30 but starting wifli 6-(3,4-dunetiioxyphenyI)-7-raetiiyl-2,4-di-l-pyrrolidinyI-7H-pyrn)lo[2,3- 

d]pyrimidine (Vn. EXAMPLE 101. 1.0699 g), die titie compound is obtained, mp 232-235°; a 
small sample is recrystalhzed from 95% ethanol to obtain an analytical sample, NMR (CD3OD) 
6.88-6.79, 656. 3.88, 3.69. 2.05 5; HRMS (El. mfz) M* observed = 379.2013, calculated for 
CijHjjNjOi = 379.2008. odier ions observed at m/z 351, 322, 40; IR (mineral oil) 3520. 3162. 
35 1684. 1280. 1114 cm-^ 

EXAMPLE 104 6-(2.5-DimeaioxyphenyI)-7-metfiyI-2,4-di-l-pyrrolidinyl-7H-pyrrolo[2.3- 
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djpyrimidine (VII) 

FoUowing the general procedure of EXAMPLE 40 and making non-critical variations 
but starting with 4-meihyIainino-2.6-di-l-pyrrolidinopyrinudine (V, EXAMPLE 3, 2.8 g) and 2- 
bromo-2.'5'-dimetlioxyacetophenone (VI. Aldrich C3iemical Co., 2.92 g), the tide compound is 
5 obtained, mp 140-I42'>; NMR (CDCI3. TMS) 6J8. 6.37. 3.79-3.74. 3.62. 3.50. 2.04-194 5. 
EXAMPLE 105 2-C7-Methyl.2,4Hli-l-pynolidinyl-7H-pynDlot23-d]pyrimidin-6-yl)-l,4. 
benzenediol. monohydiobromide (Vn-salt) 
FoUowing die general procedure of EXAMPLE 103 and making nonK:riticaI variaUons 
but starting with 6-(2.5-dimethoxyphenyl>7-memyl-2.4-di-l-pyrrolidinyl-7H-pynoloI2.3- 
10 d]pyrimidine (Vn. EXAMPLE 104), die tide compound is obtained, mp 295-299»: NMR 

(CD3OD) 6.68-6.60. 6.48. 3.79, 3.61. 332, 1.96 5; HRMS (EI, m/z) M* observed = 379.2004. 
calculated for Q.HjjNjOj. = 379.2008, other ions observed at m/z 351, 324, 70; IR (mineral oil) 
3167. 1688. 1496, 1275, 1195 cm"'. 

EXAMPLE 106 2-Bromo-2'-fluoro-4'-methoxyacetophenone (VI) 
15 FoUowing die general procedure of EXAMPUB 100 and making non-critical variations 

but starting with 2*fluon)-4'-methoxyacetophenone (Aldrich Chemical Q>.), die tide compoimd 
is obtained, mp 67-69"; NMR (CDCij, TMS) 7.95, 6.79. 6.64, 4.48 5; HRMS (EI. m/z) 
calculated for C^gBrFOj M* found = 246 and 248. 

EXAMPLE 107 6-(2-Huoio-4-meflioxyphenyl)-7-mediyl-2,4-di-l-pynDlidinyI-7H- 

20 pynoIo[2,3-d]pyrimidine (VII) 

Following die general procedure of EXAMPLE 104 and making non-critical variations 
but starting widi 4-mediylamino-2,6-di-l-pyrrolidinopyrimidine <V. EXAMPLE 3) and 2-bromo- 
2*-fluoro-4'.meaioxyacetophenone (VL EXAMPLE 106). die tide compound is obtained, mp 
168 J-169.5* NMR (CDQ,. TMS) 7.28. 6.37. 3.84, 3.78, 3.62. 3.54. 1.95 5; HRMS (EI. m/z) 

25 Calculated for CaHjjFNjO = 395. found = 395; IR (mineral oil): 3063. 1626. 1577. 1562, 

1523, 1492. 1485, 1480. 1444, 1403, 1357, 1347, 1296. 1251. 1158, 1123. 1042, 873. 815. 774 
cm"'. 

EXAMPLE 108 6.(2-Fluor^4-meflioxyphenyl)-7-mediyl-2.4-di-l-pyrrolidinyl-7H- 
pynDlo[2,3-d]pyrimidine monomedianesulfonate (VH-salt) 

30 FoUowing die general procedure of EXAMPLE 36 and making non-critical variations 

but starting witti 6-(2-fluoro-4-medioxyphenyl)-7-mettiyl-2.4-di-l-pyrrolidinyl-7H-pyrrolo[2,3- 
djpyrimidine (Vn, EXAMPLE 107), tiie tide compound is obtained, mp 165.5-167.5"; NMR 
(CDa3,TMS) 7.24, 6.75, 6.43. 3.8, 2.78. 2.05 6; HRMS (EI, m/z) Calculated for CjjHmFNjO 
(M)+ free base - 395.2121, found = 395.2119; IR (mineral oil): 3447, 1628. 1596, 1579. 1556. 

35 1542. 1495. 1416. 1360, 1339. 1323. 1307. 1254. 1231, 1 171, 1104. 1041. 947. 833. 768. 756 
cm"'. 
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EXAMPLE 109 6-(2"MethoxyphenylH"nieihj1-2.4.di-l-pynolidinyl^ 
d]pyriinidine (VII) 

Following the general procedure of EXAMPIB 104 and making non-critical variations 
but starting with 4-inethylamino-2,6KH-l-pyrToUdinopyrimidine (V, EXAMPLE 3) and 2-brDmo- 
5 2'-methoxyacetophenone (VI. Aldrich Chemical Co.)» the title compound is obtained, NMR 
<(I>a3TMS) 7^6, 6.91, 628. 3.72. 336, 3.42, 1.87 5. 

EXAMPLE 110 2<7-Methyl.2.4-di-l^yrrolidinyl-7H-pyrroIo[23-dIpyrimid^^ 
phenol, monohydrobromide (Vll-salt) 
FoUowmg the general procedure of EXAMPLE 103 and making non-critical variations 
1 0 but starting with 6-(2-methoxyphenyI)-7-melhyl-2,4-di-I-pynx)lidinyl-7H-pyriolo[2,3- 
d]pyiimidine 

(Vn, EXAMPLE 109), the title compound is obtained, mp 203-206*^. NMR (CDCI3, TMS) 7.25, 
1196.93, 638, 3M, 3.70, 3.60, 2.08 5; HRMS (EI, m/z) M* observed ± 3632062, calculated 
for QjHjsNjO = 3632059, other ions observed at mfz 335, 308. 181, I60» 82; IR (mineral oQ) 

15 3433, 3367. 3059, 1631, 1540, 1285, 756 cm'^ 

EXAMPUB 111 2-Bromoqrclohexanone (VI) 

A mixnire of cydohexanone (325 ml) in 30 ml efliyl acetate/chloroform (1/1) is 
prepared in a 100 ml flask. To this stirring mixture, copper bromide (13S6 g) is added as a 
solid in one portion. Thecontentsof the flask were brought to reflux for 125 hours. The 

20 reaction is then cooled to 20-25° followed by filtration. The filtrate is washed with 3 x 20 ml 
portions of saturated sodium bicarbonate mixture. The orgam'c layer is dried over sodium 
sulfate, filtered, and the solvent is removed under reduced pressure. An oil (429 g) is obtained 
which is chromatogr^hed on 455 g of silica gel. The eluent {35 1) is ethyl acetate/hexane 
(19/1) followed by (9/1, 1.5 1), Like fractions were combined based on TLC homogeneity and 

25 concentrated to ^ve the title compound, NMR (CDCL3, TMS) 4.45, 3.04-254, 2J9-2.19. 2.05- 
1.94, 1.87-1.71 S. 

EXAMPLE 1 12 5,6,7,8-Tetrahydro-9-methyl-2,4-di- l-pynolidinyl-5H-pyrimido[4.5- 
b]indoIe(VII) 

A mixture of 4-methylamino-2,6-di-l-pyrrolidinopyrimidine (V, EXAMPLE 3, 1.54 g), 
30 diisopropylethylamine (1.15 ml) and 80 ml acetonitrile is prepared in a 200 ml flask. 2- 

Bromocyclohexanone (VI, EXAMPLE 111, 1.11 g) is added to the stirring mixture at 20-25". 
The reaction is heated at reflux for 29 hr. The contents of the flask were cooled to 0*. A solid 
precipitated, is collected by filtration and dried to give the title compound, mp 196-200**; NMR 
(CDCI3.TMS) 3.68. 3.59. 3.51.2.72, 2.61, 154-1.77 5. 
35 EXAMPLE 113 5.6J,8,Tetrahydro-9-methyl-2,4-di-l-pynolidinyl-5H-pyrimidoI4.5- 

b]indole, monomethanesulfonate (Vn-salt) 
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Following the general procedure of EXAMPLE 36 and making nonK^ritieal variations 
but starting with 5.6 J.8-tetiahydio-9-methyl-2.4-di-l.pynDlldinyl.5H-pyrt^^^^^ 
(Vn. EXAMPLE 112). the tiUe compound is obtained, mp 178.182»; NMR (CDQ^TMS) 3.81- 
3.73. 2.78, 2.67, 2.57. 2.01-1.76 8; HRMS (EI, m^) M* observed = 325.2273, calc'd for 
5 C,^„N5 = 325.2266. other ions observed at m/z 297. 270. 256, 162, 141. IR (mineral oil) 
2269, 1625. 1569, 1442. 1247. 1 164. 1036. 766 cm''. 
EXAMPLE 1 14 2-Bromo-l-pyridin-2-ylethanone hydiobromide (VI) 

A mixture of bromine (4.28 ml) in 30 ml of carbon tetrachloride Is added diopwise via 
addition ftmnel to a boiling mixture of 2-acetylpyridine (9.25 ml, Aldrich Chemical Co.) and 
10 carbon tetrachloride (65 ml). Addition is completed in 2 hr and within 15 minutes a solid began 
forming. Reflux continued for another 40 minutes before the reaction vessel is cooled to 0». 
The soUd precipitate is collected by filtration and dried (40». 0.03 mm) for 3 houre to give the 
tide compound, mp 212-213"; NMR (CDjOD) 8.83-8.15, 3.86 5. 

EXAMPLE 115 6-(2-Pyridinyl)-7-methyl-2.4-di.l-pynDlidinyl-7H-pynDlo[2,3- 
^5 djpyrimidine (Vn) 

FoDowing the general procedure of EXAMPLE 104 and making non-critical variations 
but starting with 4-methylamino-2.6-di-l-Ryirolkllnopyrimidine (V, EXAMPLE 3) and 2-bromo- 
l.pyridin-2-yl.ethanone hydPobromide (VI. EXAMPLE 114), the titie compound is obtained, mp 
243-24r; NMR (CDQ,, TMS) 8J8, 7.64-7.54, 7.08, 6.80, 3.97, 3.81. 3.63. 1.95 8; HRMS (EI. 
20 mfz) M* observed = 348; calculated for C^N« = 348.2062. other ions observed at m/z 320. 
306. 293. 279. 174. 153; IR (mineral oil): 2956. 1570. 1537. 1478. 1360. 765 cm". 
EXAMPLE 1 16 5.Acetyl.2-raethoxybenzoic add metfiji ester 

A mixture of 5-acetyl salicylic add (1.46 g), DMF (10 ml), and potassimn cariionate 
(1.1281 g) is stirred at 20-25" whUe adding iodometiiane (1.55 ml) via pipette. The reaction 
25 mixture is placed under a nitrogen atmosphere and stirred at 20-25" for 65 hr. Additional 
iodomethane (0.76 ml) and potassium carbonate (1.14 g) were added, and flie reaction is 
pcraiitted to stir for anotiier 24 hr. The reaction mfacture is poured onto 35 ml of 1 N 
hydrochloric add and extracted with 3.35 ml portions of eOier. The organic layere were 
combined and washed witii cold water and cold sodium bicaibonate before being dried witii 
30 sodium sulfate. Solvent is removed under reduced pressure giveing a solid which is placed in 
tiie oven (40", 0.05 mm) for 24 hours to give tiie titie compound, mp 72-74"; NMR (CDa,. 
TMS) 8.41, 8.12, 7.03. 3.98. 3.92. 2.59 8. 

EXAMPLE 1 17 5-Bromoacetyl.2-methoxy-henzoic acid metiiyl ester (VI) 

Following tiie general procedure of EXAMPLE 100 and making non-critical variations 
35 but starting with 5-acetyl-2-methoxyben2oic acid mefliyl ester (EXAMPLE 1 16. flie titie 
compound is obtained. NMR (CDCl,. TMS) 8.44. 8.15. 7.07. 4.23. 4.00. 3.93 8. 
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EXAMPLE 118 2-MeiiH)xy-5-a-melhyl-2.4-di-pyrroli(Iin-l-yl-7H-pynDlo[23. 
d]pyriinidin-6-yDbenzoic add mediyl ester (VII) 
Following the general procedure of EXAMPLE 104 and making non-critical variations 
but starting with 4-meth3iamino-2,6-di-l-pyrroIidinopyrimidine (V, EXAMPLE 3) and 5- 
5 bromoacetyl-2-methoxy-benzoic acid medtyl ester (VI, EXAMPLE 1 17), the tide compound is 
obtained, mp 168-170^ NMR (CDCI3. TMS): 5 7.90. 735, 7.05. 6.39. 3.95, 3.911. 3.79, 3.63. 
1.95. 

EXAMPLE 119 2-Hydioxy-5-(7-meaiyl-2,4-cK-pynDlidin-l-yI-7H-pynoIo[2.3- 
d]pyrimidin-6-y])-bei]zoic add monohydrobromide (Vn-salt) 

10 Following the general procedure of EXAMPLE 103 and making non-critical variations 

but starting with 2-metfioxy-5-(7-meflqrl-2.4-di-pynolidin-l-yl-7H-pynolo[2,3-d]pyrimidin-6-yl> 
benzoic add methyl ester (VIL EXAMPLE 118), the tide compound is obtained, mp 258-267"; 
NMR (CDjOD. TMS) 7.86, 7.51. 6.96, 6.58. 3.80, 3.61, 2.01 6: HRMS CH, m/i) M* observed = 
407. calculated for CjjHjeBrNA = 407, oUier ions observed at m/z 389, 361, 333, 70. 44; IR 

15 (mineral oU) 3650. 3611, 3476. 1676. 1627, 1591, 1537. 1402. 1365, 1355. 1299. 1181. 839, 
805.787,754 cm-'. 

EXAMPLE 120 4.4'-(7-methyl-2,4-di-l-pynolidinyl-7H-pyrroIo[2.3-d]pyrimidin-5,6- 
diyI)-bis-phenoI tiihydrobromide (VH-salt) 
FoDowing the general procedure of EXAMPLE 103 and making non-critical variation? 
20 but starting with 5,6-bisC4-meflJOxyphenyI)-7-metiiyI-2.4-di-l-piperarinyI-7H-pynDlo[23- 

d]pyrimidine (Vn. EXAMPLE 86). tiie title compound is obtained, mp >300'': NMR(meflianol- 
dj. TMS) 7.01, 6.76. 4.15. 3.57» 3.40. 2.99 5; CMR (CDClj. TM^ 160.7. 159.2, 158.0. 1523. 
146.6. 136.7. 133.6. 132.7. 126.6. 121.7, 116.6. 116.5. 116.1, 995, 47.0, 44.4, 44.1. 41.7, 32.0; 
MS (EI. m/i) Calculated for C„H3,N^O;M* free base = 4852539. found 485.2537. 
25 EXAMPLE 121 6-(4-»tohoxyi*enyl)-7-mefliyI-2.4-bis-piperarin-l-yl-7H-pynoloI2.3- 

dlpyrimidine (VII) 

Following die general procedure of EXAMPLE 86 and makmg non-critical variations 
but startmg wifli p-meflmyphenacyl bromide (VI). flie tide compound is obtained, mp 168- 
170.5°; NMR iCDa^, TMS) 7.39. 6.96. 6.29. 3.85. 3.77, 3.64, 2.97 5; MS (EL mfz) calculated 
30 for C^Hu^^O M* = 407. found = 407; IR (mineral oil) 1578. 1570. 1554, 1542. 1498. 1492. 
1446. 1438. 1429. 1399. 1364. 1304. 1257, 1245. 1181. 1006. 809. 771 cm '. 

EXAMPLE 122 6-(4-Medioxyphenyl)-7-mefliyl-2.4-bis-piperazin-l-yl-7H-pym)lol2.3- 
d]pyrimidine dimedianesulfonate (VII) 
A mixture of 6-(4-meaioxyphenyl)-7-metiiyl-2.4-bis-pipera2dn-l-yl-7H-pyrrolo[2.3- 
35 d]pyrimidine (VH. EXAMPLE 121. L480 g) in 150 ml of isopropanol water (95/5) is treated 
wiflj 0.705 g of metiianesulfonic add. The mucture is stirred at 20-25" under nitrogen for 2.5 hr. 
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Solvent evaporation and diying under high vacuum gives a foam which is treated with 
cWorofonn and then hexane/ethyl acetate (1/1). In each case the solvent is evaporated. TTie 
solid is suspended in hexan(5/ethyl acetate (1/1) and stirred for 1 hr. Filtration and diying under 
high vacuum ovenught gives the tiUe compound, mp 273-282*; NMR (D,0) 7.35. 6.97. 6.41. 
5 4.11, 4,02, 3.82, 3J3, 335. 2J8 8: CMR (methanol-d,. TMS) 161.2, 157.6, 157.1. 137.9. 131.3. 
125.5, 1 15.2, 98.7. 55.9. 44.6. 44J. 44.0, 43.0. 39.6, 305 5. 

EXAMPLE 123 4-(7-MethyI-Z4^1i-pipenizinyI-7H-pyirolo[23-d]pyiimidin-6-yl)phenol 
tiihydrobromide (VH-salt) 
FoUowing the general piDcedurc of EXAMPUE 103 and making non-critical variations 
10 but starting with 6-(4-meflioxyphenyl)-7-methyl-2.4-bis-piperazin-l-yl-7H-pynDlo[2,3- 

d]pyrimidine (VH. EXAMPLE 121). the title compound is obtained, mp >30(y»: NMR (DjO) 
7.12. 6.71. 6.31. 3.99. 3.85, 3.38. 3.18 5; CMR(D,0; TSP) 155.7, 155.6. 151.4. 145.3. 136.6. 
129.9. 122.0, 115.1, 97.1. 42.9. 42.8. 42.6. 31 J 5; MS (EI. m/z) calculated for Q,Hj,N,0 NT 
free base = 393.2277. found = 393.2290; IR (mineral oil) 3345, 2791. 1634. 1597. 1587, 1502. 
15 1330. 1289, 1181. 1143, 847, 760 cm''. 

EXAMPLE 124 2.4-Bis[3-(l.l-dimethyletiioxycaibonyl)amino-l-pyirolidinyl>6- 
mohylaminopyrimidine (V) 
The 2,6-dichIoro-4-methylaminopyiimidlne (m, EXAMPLE 1, 3.8375 g) is suspended in 
200 ml of o-xylene. Etfisopropylethylamine (9.4 ml) is added, followed by 3-(t-B0C 
20 amino)pynT)lidine GV, 10.044 g). The reaction contents were placed under a nitrogen 

atmosphere and heated at reflux. Witiiin 30 minutes, Uie mixture is homogeneous. The ruction 
mixture is cooled to 20-25-. TTie solvent is removed under reduced pressure, and flie residue is 
dissolved in chloroform. TTic organic phase is washed wiOi saturated sodium bicarbonate, and 
saline and dried over sodium sulfate. Removal of the solvent left an oU. Hexane (50 ml) is 
added and tiien evaporated yielding a semi-solid. The semi-solid is chiomatographed on 800 g 
of silica gel eluting wifli chlorofoim/acetone (9/1) followed by (8/2) and (6/4). A final portion 
of chloroforai^netiianol (95/5) is used to finish eluting flie second product Cbmmon fractions 
were combined based on TLC homogeneity and concentrated to give the tiUe compound, mp 90- 
95° (decomp): NMR (CDO,. TMS) 4.70, 427. 3.75-3.30, 2.83, 1.89. 1.44 S; MS (EL mzf) M* 
observed = 477, calculated for CaH^NA = 477, other ions observed at m/z 360. 305. 243. 
217.57,40. 

EXAMPLE 125 <K4-MeflioxyphenyI).7-methyl-2.4-bis[3-(l.l-dimeUiyletiioxycaibonyl> 
amino- 1 -pyiioIidinyl]-7H-pyrroloI2,3-d]pyrimidine (yU) 
Following tiie general procedure of EXAMPLE 104 and making non-ciitical variations 
35 but starting with 2.4-bis[3-(l.l-diinethyleflioxycarbonyl)amino-l-pynx)Udinyl]-6- 

methylaminopyrimidine (V. EXAMPLE 124) and p-metiioxyphenacyl bromide (VI). the tiUe 



25 



30 
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compound is obtained* mp 178-185°; NMR (CDQj* TMS) 7.37. 6.95. 632, 4.71. 3.86-3.63 5. 
EXAMPLE 126 2,4-Bis(3-amino-l-pynoUdinyl>6-(4-me&oxyphenylH-niem^ 
pyrn)lo[2,3-dIpyriraidine trihydrocWoride (Vll-salt) 
A 250 ml flask is charged with 125 ml of ethyl acetate and chilled to (f . With stining, 
5 hydrogen chloride gas is bubbled into the ethyl acetate until cammed. At that time, 6-(4- 
methoxyphenyO-7-methyl-2,4-bis[3Kl. l"duncthyIethoxycarbonyl)- amino-l-pynolidmyl].7H- 
pyrrolo[2,3-d]pyrimidine (Vn, BXAMFIi 125, L23 g) is added with stining at 0^ Soon after 
the mixture becomes homogeneous, a solid begins precipitating. The reaction is wanned to 20- 
25° and stined for 3.75 hr. The solid material is collected by filtration and rinsed with several 

10 portions of ice cold ethyl acetate. Subsequent drying (0.05 mm, 40^ for 24 hours gives the title 
compound, mp 259** Cdecomp); NMR (CDjOD. TMS) 7.44, 7.06. 6.60. 4:23-3.91, 3.86, 3.76. 
2.56, 2.31 5; MS (EI. m/z;) M* observed 407. calculated for C,2E2^^0 = 407. 
EXAMPLE 127 4.t2.4-Bis-(3-amino-l-pynoIidinyl>7-methyl-7H-pynolo[2,3- 
d]pyrimidinr6-yl]phenol trihydiobromide (Vn-salt) 

15 FoUowing the general procedure of EXAMPLE 103 and making non-critical variations 

but starting wifli 6"(4-methoxyphenyD-7-methyl-2,4-bis[3-(l,l-dimethylethoxycarix)nyl>amm^ 
pyiToUdinyl]-7H-pyrrolo[2,3Hl]pyTimidine (Vn. EXAMPLE 125). the title compound is obtained, 
mp 267" decomp; NMR (CD3OD, TMS) 7.34, 6.91. 6.65» 4.19-3.91, 2.58, 2.32 5; MS (EI, m/z) 
M* observed = 393. calculated for CuH^jNtO = 393. 

20 EXAMPLE 128 6-(4-Methoxyphenyl)-7-methjl-2,4-di-l-pyiTOlidinyl-7H-pyrroI^ 

d]pyrimidine-5-cart)aldehyde (VII) 
Vilsmeier reagent is prepared by addition of phosphorous oxychloride (3.68 ml) to ice 
cold DMF (3.1 ml) and the mixture is stirred at ice balh temperamre for 10 min . The reagent 
(ca. 63 ml) is slowly added to a stirred mixmre of 6-(4-methoxyphenyl)-7-methyl-2,4-di-l- 

25 pyrrolidinyl-7H-pyrn>lo[2,3-d]pyrimidine (VIL EXAMPLE 50, 4.5 g). DMF (4J ml), and THF 
(40 ml) at 20-25^ The resultant mixture is stirred for 30 min and then the concentrated under 
reduced pressure. The residue is chilled in an ice bath, ice (100 ^ is added, and the pH is 
adjusted to 12 with potassium hydroxide pellets. The mixture is diluted with dicMorometfaane 
(200 ml) and the phases were separated. The organic phase is dried (sodiimi sulfate) and 

30 concentrated under reduced pressure to give a solid which is recrystallized twice fiom 

chlorofonn/ethyl acetate mixtures to give the title compound, mp 206-209**; NMR ((3)03) 9.46, 
7.38, 7.02. 3.88. 3.80. 3.60. 350, 1.94. 1.85; MS (EI, m/z) 405 (M)\ 377. 349. 307; IR (mineral 
oil) 1652 cm■^ 

EXAMPLE 129 6<4-Methoxyphenyl)-7-methyI-2,4-di^l-pyrrolidinyl-7H-pyTTO^ 
35 d]pyrimidin-5-yI]methanoI (VII) 

Sodium borohydride (0.04 g) is added to a stirred mixture of the 6-(4-methoxyphenyl)-7- 
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methyN2,4>di-l-pynDlidinyl-7H-pynDloI23-d]pyrto (VII, EXAMPLE 128, 

100 mg) in methanol (5 ml) under an aigon blanket at 20-25^ After 1 hr additional sodium 
borohydride (40 mg) is added and the reaction mixture is stin^ for 16 hr at 20-25^ After 1 
hour additional sodium borohydride (0.12 g) were added over an additional 8 hours. The 
5 mixture is diluted with an aqueous 8% mixture of sodium hydroxide and dichloromethane. The 
phases were separated. The aqueous phase is extracted twice again and dichloromethane. The 
combined dichloromethane extracts were dried (sodium sulfate) and concentrated under reduced 
pressure to a foam which is crystallized from ethyl acetate to give 0.067 g of the title 
compound, mp 169-17ff»; NMR (CDQ,) 7.27. 6.98, 3.87. 3.81. 3.61. 3.47. 1.95 5; IR (mineral 
10 oil) 3274 cm-'. 

EXAMPLE 130 6-(4-Methoxyphenyl).7-mcthyI.2.4-di-l-pyrrolidinyl.7H.pynx)lo[2.3- 
d]pyrimidine-5-caibaldehyde oxime (VII) 
A mixture of 6-(4-methoxyphenyl).7-methyl-2,4-di-l-pynolidinyl-7H-pyrroIor2.3- 
d]pyrimidine-5-carbaldehyde (Vn, EXAMPLE 128, 1.0 g). hydroxylamine hydrochloride (0.307 

15 g), and sodium acetate (0.63 g) in ethanol (18 ml) and water (2 ml) is refluxed for 8 hours. The 
mixture is cooled and concentrated under reduced pressure to a solid residue which is diluted 
with water (7 ml), swirled for a couple of minutes, filtered, and the solid is washed with cold 
water (3x5 ml). The product is air dried on the filter for 15 min, and then in a vacuum oven 
at 50^ for 2 hours to give die title compound, mp 226-227*; NMR (CDQj) 9.46. 7.38, 7.02, 

20 3.88. 3.80, 3.60, 3.50, 1.94, 1.85 5; MS (EI, m/i) 420, 403, 404, 402, 386. 

EXAMPLE 1 3 1 6-{4-Methoxyphenyl)-7-methyl-2,4-di- 1 -pynDlidinyI-7H-pyrrolot2,3- 

d]pyrimidine-5-carbonitrile (VH) 
A mixture of the 6-(4-methoxyphenyl).7-methyI-2,4-di-l.pyrrolidinyl-7H-pyrrolo[2,3- 
d]pyrimidine-5^aTbaldehyde oxime (VD, EXAMPLE 130. 0.74 g) and dim^thylformaraide (20 

25 ml) is refluxed under nitrogen for 20 hours. The mixture is cooled to 20-25*' and concentrated 
under reduced pressure to a residue which is triturated with ether to give 0.47 g of solids. The 
solids were dDuted with a chlorofonn/dichloromethane (1/1) mixture and dilute aqueous sodium 
bicarbonate mixture. The phases were separated and concentrated to a residue which is flash 
chromatogn5)hed (silica gel, methanolchloroform 1/99). The appropriate fractions arc pooled 

30 and concentrated to give a solid whidi is rccrystallized from a hot acetone and hexane mixture 
to give the title compound, mp 230-23r; NMR (CDOj) 7.45, 7.03, 3.88, 3.58, 1.97 5. 
EXAMPLE 132 4-(7-Methyl-2,4-di-l-pyrrolidinyl-7H-pyrrolo[2.3-d]pyrimidin-6-yl)phenoI 

(vn) 

4-(7-Methyl-2,4-di-l-pyrroIidinyl-7H-pyrroio[2,3-d]pyrimidin-6.yl)phOT^^ hydrobromide 
35 salt (Vn, EXAMPLE 55, 8.29 g) is suspended with stirring in 500 ml absolute ethanol. 

Propylene oxide (16 ml) is added via pipette at 20-25^ The reaction is heated at reflux for L5 
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hours. then cooled to 0\ The soUds that had fonned were filtered and dried (0,05 mm, 40^ 
overnight gives the tiUe compound, mp 268-272^ NMR (DMSO-d^) 9,57. 7.34, 6.83, 6.37, 3.68, 
3.55, 3 JO, 1.96-1.85 5. 

EXAMPLE 133 2,6-Bis(I-pynDUdinyImethyIH-(7-methyl-2,4-<K-l.pynDUdin^^^^ 
5 pyrrolo[2,3-dlpyrimidin-6-yl)phenol (VII) 

A 50 ml flask is charged with the 4-(7-methyl-2,4-di-l-pynDlidinyl-?H-pynolo[2,3- 
d]pyrimidin-6-yl)-phenol (Vn, EXAMPLE 132. 510.1 mg) and II ml of absolute ethanol. To 
the resulting suspension is added 37% aqueous fonnaldehyde (1.15 ml) followed by pynolidine 
(0.85 ml) all at 20-25^ The reaction mixture is placed under a nitrogen atmosphere and heated 

10 at reflux. After 3 hours of reflux and the addition of 4 ml absolute ethanol, all of the solid went 
into mixture. After a total of 5 J hours of reflux, the reaction is cooled to 0". The reaction 
mixture is concentrated under reduced pressure resulting in a solid which is chromatografdied on 
170 g of silica gel eluting wifli 4.5 M ammonia in methanoVfchloioform (5/85). An initial 
ftactfon of 250 ml is coHected followed by 14 ml fiactions: Fractions 21-61 were combined and 

15 concentrated to give the titie compound, mp 167-169*^ NMR (CDQa. TMS) 7.16, 634, 3.81. 
3.62. 1.94. 1-84 S; MS m/z) M* observed = 529, calculated for C„H43N70 = other ions 
observed at 458. 389, 70, 42. 27. 

EXAMPLE 134 6,7-I)imethyl-2,4.di.l-pyriDlidinyl-7H-pyriolo[23-d]pyri^ 
monohydrochloride (VH-salt) 
20 Etfiyl acetate (50 ml) is cooled to 0'. Wth Stirring, hydrogen chloride gas is bubbled 

into tiie etiiyl acetate until saturated. 6.7-Dimethyl-2.4-di-l-pynolidinyl-7H-pynolo[2,3- 

d]pyrimidine (VH, EXAMPLE 52. 238.8 mg) is added in one portion at 0^ After 20 minutes of 

stiring the mixture becomes homogenous. The mixture is warmed to 20-25^ and stirred for 1.5 

hn The solvent is removed and a solid is obtained. The soh'd is triturated wifli etiiyl acetate (30 
25 ml), collected and dried (0.05 mm. 40^ to give a crude product The product is collected and 

dried (0.02 mm. 40°) overnight to give tiie tide compound, mp 241-245'' (decomp). 

EXAMPLE 135 2,6-I>i-l-pyrn)lidinyl-4-etiij1aminopyrimidine (V) 

Following tiie general procedure of EXAMPLE 1 and making non-critical variations but 

using etiiylamine hydrochloride mstcad of methylamine hydrochloride, and subsequentiy 
30 followmg tiie general procedure of EXAMPLE 3 and making non-critical variations, 

tiie titie compound is obtained, NMR (CDOj) 627. 3.6-3.2, 1.27; CMR (CDCLj) 204.65, 

164,07, 159.60. 36.80 and 14.26. 

EXAMPLE 136 7-Etiiyl-6-isopropyl-2,4-di.l-pyrroUdinyl-7H-pyrrolo[23-d]pyrimidine 
(VXD 

35 Following ttie general procedure of EXAMPLE 6 and making nonK:ritical variations but 

starting witii 2,6-dichIoro^Uiyianiinopyrimidine (V, EXAMPLE 135) and l-bromo-3-metiiyI- 
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2-butanone {Org. Synth., Vol 55. p 24). the Utie compound is obtJdned. 

EXAMPLE 137 7.Ethyl.6-isopropyI-2.4^1i-l-pyrrolidinyl-7H.pynolo[2.3-d]py^ 
sulfate (VII) 

7-Ethyl-6-isopropyl.2.4-di-l-pym)Udinyl-7H-pynDlo[2,3-d]pyrimidine (VII. EXAMPLE 
5 136) and exactly one equivalent of sulfuric acid followed by rcciystallization from ethyl acetate, 
elhanol and hexane gives the title compound, mp 208-210^; IR (mineral oiO 3046. 1626. 1595. 
1557. 1476, 1351. 1241, 1155, 1063 and 1165 cm ' cm, 
EXAMPLE 138 9.Methyl.2.4-di-l-pym)lidinyl.9H-pyrimido[44-b]indole 

A suspension of 5,6.7.8-tetrahydro-9-methyl-2.4-di.l.pym)lidinyl.5H-pyrimido[4.5- 
10 bjindole (Vn. EX 

AMPLE 112. 1.86 g) and palladium-on-caibon (10%. 1.52 g) in decalin (225 ml) is heated at 
reflux for 45 min. After cooling chromatographic purification fsilica gel. hexane. then 
aceton^ethylene chloride (2:^8)] followed by rccrystallization (methylene chloride^exane) 
gives the tide compound, mp 153.154'; NMR (CDCa,) 7.88. 7.23, 7.10, 3.92, 3.75, 3.65 and 
15 1.95; HRMS (EI) M* observed at m/z 321.1957, calc'd for C^HjaN, = 321.1953. 

Following the general procedure ouUined in EXAMPLES 12-13, 25-27 and 30-34 and 
making noncritical variations but using 2-[(2,6-dl-(l-pynplidinyl)pyrimidin.4.yl)amino]ethanol 
(V, EXAMPLE 11) and an appropriate a-haloketone (VD, the compounds listed below were 
prepared: 

20 EXAMPLE 139 6-Phenyl.7-I2-(l.(3,4.5-trimethyDpipera2inyl)ethylJ-2.4-di-l-pynx)lidinyl- 

7H-pyrrolo(2,3-d]pyrimidine maleate (Vll^salt) 
mp 89»; NMR of free base (CDCl,) 7.2-7J. 6.38. 4.27, 3.78, 3.60, 2.70. 2.56, 2.28. 1.8- 
2.05 and 1.04 6. 

EXAMPLE 140 7-I2-(l-(3.5-Dimethyl)piperazinyl)cthyl]-6-phenyl-2,4Kji.l.pyiTOlidinyl. 
25 7H-pyrrolo[23-d]pyrimidine maleale (Vll-salt) 

mp 125»: NMR of free base (CDCI3) 7.2-7.5. 6.37, 4.29. 3.78. 3.60, 3.46» 2.75-2.9. 2.69. 
2.57. 1.85-2.05. 1.75 and 1.08 8. 

EXAMPLE 141 7-[2-(l-(3.5-Dimethyl)piperazinyl)ethyl]-6K4-fluorophenyl)-2.4-di-l- 
pyrTOUdinyl.7H-pyrroloI2.3-d]pyrimidine hydrochloride (Vll-salt) 
30 mp 179»; NMR of free base (CDCI3) 7.42. 7.09, 6.33. 4.23. 3.78, 3.60. 2.7-2.9, 2.71. 

2.56. 1.85-2.1, U5-1.8 and 1.05 5. 

EXAMPLE 142 6-(4-Fluorophenyl)-7-(2-(l-(3,4.5-trimethyl)pipera2inyl)ethyll-2.4-di-l- 
pyrroBdinyl-7H-pynolo[2,3-d]pyrimidine hydrochloride (VH-salt) 
mp 180»: NMR of free base (CDCy 7.43. 7.09. 6.33. 4.22. 3.77. 3.60. 2.70, 2J3, 2.05- 
35 2.4. 1.75-2.05, 1.03 5. 

EXAMPLE 143 2-[6-(4.Methylphenyl)-2.4-di-l.pynt)lidinyl.7H-pyiTOlo[2,3.d)pyrimidin- 
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7-yl]ethanoI 

mp m-m^; NMR (CDQ,) 7.&7. 7.15-7.35, 6.37, 4.04.1, 3.79, 3.58, 2.39, 
1.8-2.1 5. 

EXAMPLE 144 6K4-Memylphenyl>7-[2Kl"(3,4,5-trimethyl)pipcr^ 
5 pyrroBdinyl-7H-pynolo[23-d]pyrimidine hydrochloride (Vllrsalt) 

mp 201-204^ NMR of free base (CDCy 735, 7.20, 6.34, 4.25. 3J8, 3.60, 2.71, 2,54, 
2.39,2-0-23, 1.7-2.0. L0J5. 

EXAMPLE 145 6-(4-Metfaylphwlyl>7-[2-(l^>ipera2myl)ethyl^2,4-di-^p^^ 
pyrroIo[2,3-d]pyriinidine (VII) 
10 mp 164**; NMR (CDOj) 7.35. 721, 6.34. 4.27, 3.78, 3.59^ 2.84, 2^9. 2.45, 2.39, 1.85- 

2.1 5. 

EXAMPLE 146 7-[2<l-(3,5-Dimethyl)pipera2inyl)ethyl]-6-(4-methylphenyl)-2,4^ 
pynoHdmyl-7H-pynolo[23-d]pyrimidine hydrochloride (VH-salt) 
mp 238-240'*; NMR of ftee base (CDCl^ 7.34, 7.20, 6.33, 4J26, 3.78. 3.59, 2,7-2.9, 
15 2.72. 2.58. 2.38. 1.8-iU 1.6-1.8, 1.04 5. 

EXAMPLE 147 6-(4-RuorophenyI>7-[2-(l-piperaanyl)eftyl]-2.4-di-l-pyrroH 
pynolo[2,3-djpyrimidine (VII) 
mp 159-161°; NMR (CDQa) 7.43. 7.10. 6.34, 4.24. 3.78. 3.59. 2.81, 2.57, 2.40. L8-2.1 

5. 

20 EXAMPLE 148 5-Metoyl-6<4-metfaylphenyl)-7-I2<l-piperazinyi)ethyl]-2,4-di-l- 

pyrrolidinyl-7H-pynoloI2,3-d]pyrimidine (VII) 
mp 126**; NMR of free base (CDQ^ 722, 4.09. 3.73. 3.59, 2.81. 2.48. 2.40. 2,3-2.5. 
2,20, 1.8-22 5, 

EXAMPLE 149 7-[2-(l-(3,5-Dimeftyl)i;Mpei^yl)ethyll-5-memyl-6-(4-methyl^^^ 
25 2,4-di-l-pyiToIidmyl-7H-pynoIo[2.3-d]pyrimidine hydrochloride (VH- 

salt) 

EXAMPLE 150 6-(4-Huorophenyl)-5-methyI-7-[2-(l-piperazmyl)ethyll-2,4-di-I- 

pyrrolidinyl-7H-i)ynoIo[23-d]pyrimidine (VII) 
EXAMPLE 151 7-[2-(l-(3,5-Dimethyl)piperarinyl)ethyl]-6-(4.fluorophenyI)-^^^ 
30 di-l-pynoJidinyl-7H-pynoIo[2,3-d]pyrimidme hydrochloride (VH-salt) 

Following the general procedure outlined in EXAMPLES 18-19 and making noncritical 
variations but starting with 4-tert-butyIamino-2,6-di-(l-pynoIidinyl)pyrimidine (V, EXAMPLE 
17) and 2-cWon)acetone (VI) the following compounds are obtained: 
EXAMPLE 152 6-Methyl-2,4-di-l-pyirolidinyI-7H-pyrroloI2,3-d]pyrimidine 
35 trifluoroacetate (VIQ 

mp 140J5**: NMR (CDCI3) 13.0-132, 6.04, 3.7-3.9, 3.62, 2.34 and 1.85-22 5. 
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EXAMPLE 153 M4-Methoxyphenyl)-7-methyl-2.4-bis-(4-inefliylpipera2in.l-yl)-7H- 
pynoIoI2.3-d]pyiiniidme (VII) 
A mixture of 6-(4-inethoxyphenyl)-7-meUiyN2,4-bis-piperazin-I.yl-7H-pynoIo[2,3- 
dlpyriinidine (VU. EXAMPLE 121. 789 mg) in dioxane (10 m!) is treated with mono-sodium 
5 salt of phosphorous acid, NaHjPOj. (IM. 19.8 ml) and aqueous foraialdehyde (37%. 1.55 ml). 
The resulting mixture is heated in an inert atmosphere at 60^ for 1 hr. The mixture is then 
poured mto aqueous base and the product is isolated by extraction with methylene chloride. 
Cauomatography on silica gel (5% of 4M ammonia-methanol in chlorofonn), pooling and 
concentrating the appropriate fractions gives the tide compound. NMR (CDCI3; TMS) 7.38, 
10 6.97. 6.29. 3.92. 3.86. 3.64. 2.51. 2.35. 2.34 5. 

The free base is converted to the dihydrochloride salt with excess methanolic 
hydrochloric acid. Recrystallization from methanol/ethyl acetate gives the salt of the title 
compound, mp 270-281" (decomp). 

EXAMPLE 154 4-[7-Methyl-2,4-bis-(4-mclhylpiperazin-l.y0-7H-pyirDlo[2.3- 
^5 d]pyrimidin-6-yl]-ph^I trihydrobromide (VII) 

Fbllowing the general procedure of EXAMPLE 55 and making non-critical variations, 
but starting wiUi 6-(4-methoxyphenyl)-7Hnethyl-2,4-bis-(4-fflethyIpipetazin-l-yl>7H-pym)lo[2.3- 
d]pyrimidine (Vn, EXAMPLE 153). the tide compound is obtained. NMR (DjO; TCP) 7.26, 
6.87,6.35,358-3.01,2.91,2.90 5. 

20 EXAMPLE 155 7-Methyl-2,4-bls-(4-mefliylpiperazin-l-yI)-6-phenyl-7H-pyrrolo[2,3- 

d]pyrimidine (VII) 

Following the general procedure of EXAMPLE 153 and making non-critical variations 
but starting with 7-meUlyl-6■phenyl-2,4^1i-l-pipe^^zinyl-7H-py^olo[2,3-dJpyrim^dine (VH. 
EXAMPLE 44), die title compound is prepared. 

25 The hydrochloride salt is prepared with excess methanolic hydrochloric add and 

triturated with ethyl acetate/hexane (1/1). to give the tide compound, NMR (DjO; TSP) 7.36, 
6.46, 3.55-2.96, 2.76 5; MS (for free base) calc'd. for CyHjjN, = 405.2641, found 405.2642. 
EXAMPLE 156 5,6-(Bis-(4-methoxyphenyD-7-mefliyl-2,4-lMs(4-methylpipeiazin-l-yl)- 
7H-pyrroIoI2.3-d]pyrimidine dihydrochloride (VH) 

30 Following the general procedure of EXAMPLE 153 and-making non-critical variations, 

but starting wiUi 5.6-bis(4HnethoxyphenyI>7-meUij1-2,4-di-l-piperazinyl.7H-pynolo[2.3- 
dlpyrimidine (VD, EXAMPLE 86). the tide compound is obtained, mp 302-305" (decomp). 
EXAMPLE 157 7-Efliyl-6-mediyl-2.4-dipyrrolidin-l-yl-7H-pytrolo[2.3-d]pyrimidine (VH) 



35 



FoUowing the general procedure of EXAMPLE 49 and making non-critical variations, 
but starting widi 2.6-di-l-pyrrolidinyl-4-eUiylaminopyrimidine (V, EXAMPLE 135), the tide 



wo 93/20078 PCT/US93/02188 

-70- 

compound is obtained. 

The coitesponding suKate salt is obtained following the general procedure of 
EXAMPLE 137, making non-critical variations, mp 227-228* NMR (CDOj. TMS) 6.15. 4.34, 
3.77, 2.29, 2.02, 134 6; MS calcd for C,JEIjjNj+H = 300.2188 (fiee base), found = 300.2170. 
5 EXAMPLE 158 7-Ethyl-2.4-dipyrrolidin-l-yl-7H-pynolo[2.3-d]pyrimidine (VIl) 

Following the general procedures of EXAMPLES 88 and 89 and making non-critical 
variations, but starting with 2.6-di-l-pyiTolidinyl-4-ethylaminopyrimid"uie (V, EKAMPLE 135), 
Oie title compound is obtained. 

The coiresponding sulfate salt is obtained following the general procedure of 
10 EXAMPLE 137, makmg non-critical variations, mp 200-201* NMR (aDOj) 6.64, 6,41. 4.40, 
3.77, 2.02, 1.45 5; MS (free base) calc'd for CjeHoN^fH = 286.2032, found = 286.2038. 
EXAMPLE 159 7-Tert-butyl-2,4-di-l-pyrrolidinyI-7H-pynolot2,3-d]pyrimidine (VII) 

FoUowing the general proccduie of EXAMH£s 80 and 89 and maldng non-critical 
variations, but starting with 4-tert-batyIamino-2.6-di-(l-pynDHdiny0pyrimidine (V, EXAMPLE 
15 17), the title compound is obtained, mp 187-190': MS (free base) calc'd for Cj^uN, = 
257.1640. found = 257.1648. 

EXAMPLE 160 5,6,7-Trimefliyl-2»4-dipyrrolidin-l-yl-7H-pynolo[2,3-d]pyrimidine iVO) 

Following the general procedure of EXAMPLE 49, but starting with 3-bromo-2- 
butanone instead of 2-bn)mo-pn)pioidienone, the title compound is obtained. 
20 The hydrochloride salt is prepared with excess methanolic hydrodiloric acid. 

Recrystallization from methanol/ethyl acetate mixtares gives the salt of the title compound, mp 
234-237"; NMR (CDQa; TMS) 4.00-3.74, 3.73, 2.21, Z19. 1.97 5. 

EXAMPLE 161 5,6,7,8-TetiahydrD-2.4-di-l-pym)lidinyl-lH-pyrimido[4,5-b]indole (VII) 

FoUowing the general procedure of EXAMPLE 112 but starting with 4-tert-buiylamino- 
25 2,6-di-(l-pyrn)lidinyl)pyrimidine (V, EXAMPLE 17) uistead of flie EXAMPLE 3 product, the 9- 
t-butyl derivative of the title compound is obtained. Removal of the t-butyl group is done 
according to die procedure of EXAMPLE 19. 

FoUowing the general procedure of EXAMPLE 36, the methanesulfonate salt of the title 
compound is obtained, mp 253-254": NMR (CDQj: TMS) 12.47. 11.99. 3.74, 3.60, 2.89, 2.67, 
30 1.93. 1.78 5: MS (free base) calc'd for QiftsN, = 311.2110. found = 311.2109. 
EXAMPLE 162 7-Tert-butyl-6-isoprDpyl-2.4-di-l-pyrrolidiiQrl-7H-pynolo[Z3- 
d]pyrimidine, sulfate (VII) 
FoUowing the general procedure of ESCAMPLEs 49 and 137, but using l-bromo-3- 
methyl-2-butanone [VL Org. Syn. 55, p 24] as the a-bromoketone component (VI), the title 
35 compound is obtained, mp 243-244», MS (fiee base) calc'd for QiHjjN, = 355.2727. found = 
355.2736. 
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EXAMPLE 163 6-IsoprDpyl-2.4.di-l-pyrrDlidinyl-7H-pyiTOlor23-d]pyrimidine (VII) 

FoUowing the general pnxjedurc of EXAMPLE 19. but starting with 7-tert*butyI-6- 
isopropyI-2.4-di-l-pyrroBdinyI-7H-p>molo[23-d]pyriinidine (EXAMPLE 162) the title 
compound is obtained. 

5 Addition of one equivalent of aqueous sulfuric add (IM). followed by reciystallization 

from ethyl acetate/taethanol mixtures gives the salt of the title compound, mp 223-225"^ MS 
Oow resolution: free base) M* observed at mfi 299. 

EXAMPLE 164 7-EthyI-6-isopn)pyl-2.4^i-l.pyrrolidinyl-7H-pyirolo[23-d]pyriniidine, 
sulfate <VII) 

10 Following the general procedures of EXAMPLES 49 and 137. but starting with 2,6-diM. 

pyrroUdinyI-4-ethylaminopyrimldine (V. EXAMPLE 135) and l-bromo.3.methyl-2-butanone 
(VI). the title compound is obtained, mp 208-210* MS (low resolution, ftee base) M* observed 
at xafz 327. 

EXAMPLE 165 6-Cyclopn)pyl-7-ethyI-2.4.di-l-pynolidinyl-7H-pynDlo[2,3-d]pyrimidine 

15 suMate (VIZ) 

Following the general procedures of EXAMPLES 49 and 137, but starting with 2,6-di-l- 
pynolidinyl-4-etiiyIaminopyriniidine (V. EXAMPLE 135) and bromoacetylcyclopropane (VI), 
the title compound is obtained, mp 219-220* NMR (CDa,; TMS) 6.01, 4J7-4J0. 3.79-3.77. 
2.05-2.01, 1.75-1.70, 1.43. 0.97-0.91, 0.67-0.61 8; MS (fiee base) calc'd fw Q,H„N5+H = 

20 326.2345. found = 326.2340. 

EXAMPLE 166 6-Benzylamino-2.4-di-l-pynDlidiny!pyrimidine (V) 

Followng the alternative procedure in EXAMPLE 3, but starting with benzylamine 
instead of methylamine. the tide compound is obtained, mp 70-72°; NMR (CDQj; TMS) 7.37- 
7.21, 4.72, 4.43-4.42, 3.53-3.49, 3.37, 1.91-1.87 8. 

25 EXAMPLE 167 6-Cyclopropyl-2,4-di-l-pyrroUdinyl-7H-pyrrolot2,3-d]pyrimldine (VII) 
FoUowing the general procedure of EXAMPLE 49, but starting with 6-benzylamino-2,4- 
di-l-pyiroUdinylpyrimidine (V, EXAMPLE 166) and bromoacetylcyclopropane (VI), the N-7 
benzyl derivative of die tide compound is obtained, mp 147-148* NMR (CDaj-, TMS) 7.27- 
7.16. 5.98. 5.41, 3.77-3.73. 3.59-3.55. 1.99-1.88, 1.61-1 J2, 0.75-0.69. 0.54-0.49 8. 

30 A mixnire of the benzyl derivative (2.64 g) in 125 ml of tetrahydrofuran and 150 ml of 

liquid ammonia is u«ated widi 850 mg of sodium metal. After 1 hr, solid ammonium chloride 
is added until die blue color dissipated, die ammonia is removed in a stream of nitrogen, and the 
product is isolated by extracting the mfacturc (diluted with water) wifli dilorofonn. 
Concentration gives die tide compound. NMR (CDQj) 8.93, 5.99. 3.77-3.72, 3.61-3.57. 1.96- 

35 1.75. 1.00-0.78. 0.65-0 J9 5. 

Treatment of die free base widi one equivalent of sulfuric acid, followed by 
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rectystallization ftom methanol/fethyl acetate gives the salt of the tide compound, mp 240.242": 
MS (fiee base) calc'd for CpHnK^fH = 298^032, found = 298.2031. 

EXAMPLE 168 5,6J.8-Tctrahydro-9-[2.(l-ppcra2inyl)ethylJ-2,4.di.KpynoIidinyl-5H- 
pyrimidoKS-bJindole maleate (VII) 
5 FoDowing the general pioceduie of EXAMPLE 1 12 and making non<iitical variations, 

but starting with 2-[(2,(Wi-(l.pynoUdlnyl)pyiimidin.4-yl)amino]ethanoI (V. EXAMPLE 11), the 
N-9 hydroxyethyl intennediate corresponding to the tiUc compound is obtained. Conveision of 
this intennediate to the tide compound is accomplished using the general procedures of 
EXAMPLES 13 and 34. making non-critical variations, mp 155-157^ MS (fiee base) calc'd for 
10 Cj4H„N, = 423.3110. found = 423.3113. 

EXAMPLE 169 7-Methyl-6-pyridin-3-yI-2.4-di.l-pyiTOlidinyI.7H-i)ynoIo[2.3- 
djpyrimidine (YD) 

FoUowing the general procedure of EXAMPLE 49 and making non-critical variations, 
but starting with 2-bromo-l-pyridln-3-yl-ethanone (VI) and with 4-methylamino-2.6-di-l- 
pynolidinopyrimidine (V. EXAMPJLE 3), flie titie compound is obtained, mp 176-179»; NMR 
(CDCI,: TMS) 8.76. S5Z 7.76, 734, 6.49. 3.79. 3.69, 3.62. 1.96 5; MS: calc'd for C^N, = 
348.2062, found = 3482057. 

EXAMPLE 170 <>-Phenyl.7-[2-(l.gIucosyl)ethyl].2,4-di-l-pyrrolidinyI-7H.pyrrolo[2,3- 
djpyrimidme (VU) 

A mixture of 2-t6-phenyI-^4-di-l-pyirolidinyl-7H-pyrrolo[2,3.d]pyrimidin-7-yl]ethanol 
cm EXAMPLE 12, 600 mg) in chloroform ao ml) is cooled to C and treated with a-D- 
glucopynmosyl bromide tetrabenzoate (1.58 g) and silver inflate (614 mg). After 5 minutes at 
0» and 3 hours at 25», the tetrabenzoate product is isolated by chromotography on silica gel 
eluting with ethyl acetate/cWorofonn/hexane (20/20/60). The appropriate fractions are pooled 
and concentrated. The tetrabenzoate is treated with ammonia/inethanol (4M, 200 ml, 18 houis. 
25«). Concentration foUowed by chromatography of tiie residue gives the title compound, 
(recrystallizcd from ethyl acetate), mp 197-199°; MS: calc'd for C„H„N50tffH = 540.2822, 
found = 540.2837. 

EXAMPLE 171 f4<7-Meti»yl-2.4-di-l.pyrrolidinyl-7H-pynDlo[2.3-d]pyrimidin-6- 
yOphenoxyJacetic add methyl ester (VD) 

A mixture of 4-(7^nethyl.2,4-di-l-pytrolidinyl-7H-pyiroIot2.3-d]pyrimidin-6.yl)phenol 
(Vn, EXAMPLE 54, 1.69 g) and metiiyl bromoacetate (1.3 ml) in DMF (150 ml) is cooled to (f 
and treated witti sodium hydride (315 mg). After 1 hr at 0» and 16 hre at 75\ the product is 
isolated by pouring tiie reaction mixture mto water and extraction wifli e%l acetate. 
Chromatographic purification eluting witii acetone/chlorofonn (8/92). poolhig and concentrating 
the appropriate fractions followed by recrystallization (ethanol/etiiyl acetate) gives the title 
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compound. mp 190-192': NMR (CIX33:™S) 738. 6.95. 6.35. 4.^^^ 
EXAMPLE 172 f4^-Mcthyl-2.4Kli-l-pym,Bdmyl-7H-pym,lo[2.3-d]pyrimid 
phoioxyjacetic acid, monohydrochloride (VII) 
A mixture of [4^-inethyl-2,4-di-l-pynT,lidinyl-7H-pyrn>lo[2.3-d]pyrimidin-6- 
5 yI)phenoxy]acetic acid methyl ester (EXAMPLE 171, 504 mg) in hydrochloric acid (6M 45 ml) 
•s heated at reflux for 3 hn.. After cooling the mixture, the tiUe compound is isolated by 
filtraUon, mp 186-19n NMR (CDa,; TMS) 7.32. 6.98. 6.38. 4.65. 3.87. 2.03 5 
EXAMPLE 173 N-Hydn,xy-N.methyl-4-(7-methyl-2.4-di-l-pj.rolidinyl-7H-p^^^^^^ 
d}pyrimidin-6-yl)-phenoxyacetamide (VII) 
10 A suspension of I4^-'nethyl-2.4Kli-l.pyrmIidinyl-7H-pyin,lor2.3-d]pym^ . 

phenoxylacetic acid (VH. EXAMP1£ 172. 458 mg) in methylene chloride (7 ml) is treated with 
DMF (85 pi), then cooled to 0» and treated with oxalyl chloride (195 pi). After 20 min at 0» a 
mixture of N-methylhydmxylamine hydn)chloride (516 mg) and triethylamine (1.1 ml) in THF 
(6 ml) is added. After 7 hn; at 25"^ the mixture is concentrated, and the residue is partitioned 
15 between methylene chloride and an aqueous pH 4 buffer. Chromatogn^hic purification of the 
crade product cluting with chlorofonnMethanoVacetic add (90/9/1). followed by 
reoystalfeation (methylene chloride/hexane) gives the tiUe compomid. mp 208.209- NMR 
(CDa3: TMS) 7.45-7.21. 6.72. 6.29. 4.69. 3.76. 3.63-3.56. 3.18. 1.96 5; MS calc'd lor 
CwHaoNeOj = 450.2379. found = 450.2376. 

20 EXAMPLE 174 4-(7-Methyl-2,4-di-l-pyrrolidi„yl-7H-pym,lo[23Kl]pyrimidin-6-yl^^^^ 

sulfate potassium salt (VII) 

A suspension of 4-(7-niethyl-2.4-di-l-py,rolidinyl.7H-pynolo[23-d]pyrimidin-6- 
yOphenol (VII. EXAMPLE 54. 517 mg) and dicyclohexylcarix,diimide (3J58 g) in pyridine (9.5 
ml) is treated with a mixture of tetiabutylammonium hydrogen sulfate (1.0 g) in pyridine (2 0 
25 ml). The mixture is stirred for 1 hr at 25- and 1 hr at reflux. Addition of methanol (35 ml) and 
saturated methanolic potassium cartx,nate (20 ml) led to the separation of a solid. Tbc product 
.s isolated by filtration and purified further by chromatogi^hy on C.,-reversed phase silica gel 
methanol/water (60/40) to give the title compomid. mp 275" (decomp): MS (M+H) observed at 
482, M+K observed at 520. 

30 EXAMPLE 175 Diethyl-[2-I4-(7-methyl-2.4-di.l-pyrrolidinyl-7H.pym)lo[2,3- 

d]pyrimidin-6-yl)-phenoxy].ethylJamine (VH) 
A mixture of 4K7-methyl-2.4-dl-l-pyrrolidinyI-7H-pyrrolo[2.3-d]pyrimidin-6-y0^^^^ 
(Vn, EXAMPLE 54. 364 mg). aqueous potassium hydroxide (50%. 7 ml) THF (5 ml) 
tetn^butylammonium bisulfate (170 mg) and 2-diethylaminoethyl chloride hydrochloride (521 
mg) is stirred vigorously at 25» for 4.5 hn. and at reflux for 16 hrs. The product free base is 
then isolated by extraction with chlorofonn and purification by chromatogmphy eiutins with 
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methanol/(*loiofonn (5/95). The ^propriate fiactions are pooled and concentrated to give the 
tide compound, MS (ftee base) calc*d for C^yHagN^O+H = 463.3185. found = 463.3158; NMR 
fCDClj; TMS) 7.40. 6.96. 6.37. 4J3. 3.87-3.50. 3.42. 321, 1.95. 1.44 5. 

The free base is converted to the monohydiochloride salt with excess methanolic 
5 hydrochloric acid. Reciystallization from acetone/hexane gives the salt of the title compound, 
mp 205-208°. 

EXAMPI£176 4-C7-Methyl-2.4-di.l.pynt)Iidinyl-7H-pynolo[23^]pyr^ 
phenol N,N-dimethylsulfamoyl derivative (VII) 
A mixture of 4<7-methyl-2,4-di-I-pyriDUdinyl-7H-pyiTOlo(2.3-d]pyriniito 

10 (Vn, EXAMPLE 54. 325 mg). 144 mg of NJ^-diraethylsulfamoyl chloride. 32 pi of 7N aqueous 
sodium hydroxide, and 3 mg of tetrabutylammonium bromide in 4 ml of benzene is stirred at 
25*" for 5 min, then heated at reflux for 2 hrs. After cooling, the mixture is partitioned between 
benzene and water (pH 8-9), and the organic phase is evirated. Rectystallization of the 
residual solid from acctone/hexane gives the tide compound, mp 186-188"; NMR (CDCI3; 

15 TMS): 7.47. 7.32, 6.42. 3.79. 3.64. 3.01. 1.95 5. 

EXAMPLE 177 4K7-Methyl-2,4-di-li)yrrolidinyl-7H-pyrrolo[2.3Kl]p^ 
phenol 2-{2-[2-C-methoxy)edioxylethoxy}ethyl etfier CVn) 
A mixture of sodium hydride dispersion (60%. 1.06) and 4-(7-methyl-2.4-di-l- 
pyrrolidinyl-7H-pyrrolo[2.3-d]pyriimdin-6-yl)ph«iol (VH. EXAMPLE 54. 910 mg) in DMF (5 

20 ml) is stirred at 25** for 45 min and 60° for 15 min. The mfacture is cooled to 25*" and treated 
with a rnixture of triethyleneglycol monomethyl ether monotoluenesulfonate (1.01 g) in DMF (3 
ml). The resulting mixture is stirred for 1 hr at 25** and 3 hrs at 60". After coolings most of ttie 
DMF is removed, and the product is isolated by extraction wifli ethyl acetate/water. The organic 
layer is dried and concentrated. Chromatographic purification on silica eluting with 

25 acetone/chloroform (10/90). followed by recrystallization (etiiyl acetato/hexane) gives tiie title 
compound, mp 88-89^ 

EXAMPLE 178 4-(7-Metiiyl-2.4-di-l-pyrroIidinyl-7H-pyrrDlo[2.3'Kl]pyrimidin-6-yl^^ 
phenol l-(2-imida20l-l-yl)etiiyl ether (VH) 
A vigorously stirred mixtore of 4.(7-metiiyl-2*4-di-l-pyrrolidinyl-7H-pyrrolo[2,3- 

30 d]pyrimidin-6-yl)phenol (VH, EXAMPLE 54, 3.17 g). 1.2-dibromoetiiane (26.3 g). aqueous 
sodium hydroxide (50%. 20 g) and tetrabutylammonium bisulfate (100 m^ in THF (25 ml) is 
heated at 50* for 13 hrs. Cooling and extraction of die reaction mixmrc witii methylene 
chloride gives the 2-bromo-l'etiiyl ether of the EXAMPLE 54 product A mixture of 330 mg of 
this iruermediate bromoethyl ettier, 960 mg of imidazole, and 50 mg of sodium iodide in 10 ml 

35 of toluene is heated at reflux for 48 hrs. Extraction of the cooled reaction mixture wifli 

metiiylene chloride/water and concentration gives the tide compound, MS (free base) calc'd for 
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Cj;H3,N,0 = 457.2590. found = 457.2597. 

Treatment of this material with one equivalent of methanolic hydrochloric add gives the 
salt of the title compound, mp 132-140. 

EXAMPLE 179 4<7-Methyl-2.4-di-l-pym)lidinyl-7H-pynolo[23-d]pyrimidin-6- 
^ yl)phehyl-N,N-dimethyI caibamate (VII) 

A mixture of sodium hydride (60%. 1.13 g) in anhydrous dimethylformamide (40 ml) is 
cooled in an ice bath and treated with 4K7-methyl-2.4-di-I-pyrrolidinyl-7H-pym)loI2.3- 
d]pyrimidin-6-yl)phenol (Vn, EXAMPLE 54, 2.00 g). After 2 hre at 25» and 20 min at 60». the 
mixture is cooled to 25» and treated with 1.27 ml of dimethylcaibamyl chloride. After 33 hre at 
25«. the product is isolated by extnurtion with ethyl acetate. Oiromatography on silica eluting 
with methanol/chlorofonn (2/98) followed by reciystallization of the product from ethyl acetate 
gives the tiUe compound, mp 194-I95"; NMR 7.45-7.43. 7.17-7.14. 6.39. 3.90-3.71, 3.67. 3.55- 
3.21. 3.12. 3.03. 2.04-1.92 S; MS calc'd for C„H3oNA = 434.2430. found = 434.2440. 
EXAMPLES 180-182 

FoUowing the general procedure of EXAMPLE 49 and making non^rritical variations, 
but starting in each case with 4-methylamino-2.6-di-l-pyirolidinopyrimidine (V. EXAMPLE 3) 
and the !?)propriate a-bromoketone (VI). the title compounds of EXAMPLES 180-182 were 
synthesized: 

EXAMPLE 180 4K7-Methyl-2.4-bis-pym)lidin-l-y[-7H-pyirolo[23-d]pyrimidin-6-yl)- 
2° benzoic acid ethyl ester (Vn) 

mp 195-200°; NMR 8.08-8.05. 7J5-7.52. 6.54, 4.43-4.36. 3.91-3.75. 3.72. 3.69-3.52. 
2.00-1.92, 1.43-1.39 5. 

EXAMPLE 181 6-(4-Bromophenyl)-7-methyl-2.4-di-l-pyirolidinyl-7H-pyrrolo[2,3- 
d]pyriraidine (VD) and the methanesulfonate salt 
Free base: mp 238-239°: NMR 7.55-7.48. 7.36-7.31. 6.42. 3.75-3.82. 3.66. 3.66-3^58. 
2.02-1.90. 

Methanesulfonate salt, mp 244-246°. 

EXAMPLE 182 4-(7-Methyl-2,4-bis-pyrrolidin-l-yI-7H-pyirolo[2,3-d]pyrimidin-6-yl)- 
benzonitrile (VII) 

mp 265-266°; NMR 7.68-7.63, 7.58-7.52. 635, 3.83-3.75, 3.72. 3.66-338. 2.06-1.90 8. 
EXAMPLE 183 7.Mediyl-2.4-bispynrolidin-l-yl-6-(4KlH-tetmoI-5-yl)-phenyl].7H- 
pynx)lo[2,3-d]pyrimidine (VII) 

A mixture of 4-(7-methyl-2,4-bis-pyrroUdin.l.yl.7H-pyTrolo[2,3-dlpyrimidin-6-yl)- 
benzonitrile (EXAMPLE 182. 219 mg), 166 mg of triethylamine hydrochloride and 153 mg of 
sodium azide in 9 ml of N-methylpyrrolidine is heated at 150° for 4 hrs and then stiired at 20- 
25° overnight. The mixture is distUled (0.9 mm Hg. 50°) lo remove the solvent. Tht resultins 
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solid is dissolved in 150 ml of saline and 200 ml of chlorofbnn. The phases are separated and 
the aqueous extracted with 5 portions of chloroform. The combined oiganic extracts are dried 
over sodium sulfate and concentrated. The concentrate is chromatographged over silica gel, 
eluting with 15-20% methanol sanirated with ammonia-dichloromethane. The appropriate 
5 fractions are pooled and concentrated to give the title compound, mp 289-291*^, NMR 7.96-7.93, 
7.64-7.6U 656. 3.70-3.45, 3.45-3.23, 1.92-1.62 5; MS calc'd for CJBjjN^+H = 416.2311, found 
= 4162322. 

EXAMPLE 184 4-(7-Methyl-2,4.bis-pyrrolidin-I.yI-7H-pyiTolo(23-d)pyri^ 
benzamide (VII) 

10 A suspended mixture of 6-(4-bromophenyl)-7-methyl-2,4-di-l-pynx)lidinyl-7H- 

pynolo[2,3-d]pyiimidine (EXAMPLE 181, 205 mg), in 4.0 ml of anhydrous tetrahydroforan is 
cooled in a dry ice-acetone bath and treated with 055 ml of a 1.38 M mixture of f-butyllithimn 
in pentane followed by 0.12 ml of trimethylsilyl isocyanate. Hie mfartnre is sdrred for 10 min, 
warmed to 20-25'' and then stirred for 30 min. The mixture is poured onto water, diluted with 

15 saline and extracted with ethyl acetate. The combined organic extracts are dried and 

concentrated to give a solid which is chromatographed over silica gel (elution with 3% methanol 
saturated with ammoniardichloromethane) to give the title compound, mp 175-180^*. 

Treatment of the free base with excess hydrochloric acid gives the salt of the title 
compound, mp 275-278°; NMR 8.03, 7.92-7.89, 7.60-758, 7.38, 6.83. 3.72-3.34, 2.10-1.80; MS 

20 calc*d for C^U^fi = 390.2168, found = 390.2172. 

EXAMPLE 185 4-(7-Methyl-2,4-bis-pyrroIidin-l-yl-7H-pyrroloI2,3-d]pyrimidin-6-yl)- 
benzoic add (VII) 

A suspension of 4-(7-methyl-2,4.bis-pyrTolidin-l-yl.7H-pyrrolot2,3-d]pyrimidin-6-yl)- 
benzoic acid ethyl ester OBXAMPLE 180. 2.04 g) in ethanol (95%, 80 ml) is treated with 240 

25 ml of a 0.1 N aqueous mixture of potassium hydroxide. The mixture is heated at reflux for two 
days and then partially concentrated under reduced pressure. The resulting mixture is poured 
onto 300 ml of 5% aqueous hydrochloric acid and extracted with 5 portions of chloroform. The 
combined oiganics are dried and concentrated, the concentrate is chromatographed over silica 
geU eluting with methanol/chlorofonn/acetic acid (5/94/1) to give the title compound, mp 290- 

30 295°. 

A suspension of 150 mg of the above free acid in 4 ml of tetrahydtofuran is treated with 
3.8 ml of a 0.1 N mixture of potassium hydroxide followed by 1 ml of methanol. The mixture 
is heated for 1 hr at 50** and then an additional 3.S ml (0.38 mmol) of 0.1 N mature of 
potassium hydroxide is added. The mixture is concentrated under reduced pressure and then 
35 chromatographed over reverse phase silica gel eluting with methanol/water (75/25). The 
appropriate fractions are pooled and concentrated. The concentrate is taken up in water and 
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lyophiUzed to give Uie potassium salt of the tiUe compound, mp >320«': NMR (DMSO) 7.95- 
7.92. 7.54-7.51. 6.61. 4.20-3.44, 2.10-1.82 5; MS calc'd for C^H^^^ = 430.1645. fomid = 
430.1668. 

EXAMPLE 186 2-[4-(7-MethyI-2.4-his-py^oUdiIl-l-y^7H-pym)lo[2.3^1]pyrimidin-6-yl^ 
5 benzoylamino]ethanesulfonic acid aimnonium salt (YD) 

A suspension of 4-a-methyl-2.4-bis-pyiTOlidm-l-yl.7H-pynDlo[2,3-d]pyiimidln-6-yI)- 
benzoic acid (EXAMPLE 185. 253 mg) in 5 ml of DMF is treated with 83 mg of N- 
hydroxysuccinimjde. 0.11 ml of diisopropylcarbodiimide and 10 mg of dimethylaminopyridine. 
After 1 8 hrs at 20-25" filtration gives 300 mg of an interaiediate N-hydroxysucdnimide ester. 

10 A suspension of 249 mg of this intennediate N-hydroxysucdnimide ester in 50 ml of 

THF is warmed slighUy until the solid goes into mixture and then treated with 662 mg of 
taurine in 5.2 ml of 1.0 N aqueous sodium hydroxide followed by 5 ml of water. The mixture 
is stirred for 2 his and then concentrated under reduced pressure. The resulting residue is 
dissolved in water and treated with 5% aqueous hydrochloric acid. The pH of the mixture is 

15 adjusted to pH 4. The layers were separated and finally flie aqueous layer is extracted with 
chlorofonn. The combined organics are dried and concentrated to give 621 mg of a solid which 
is diromatographed over sUica gel (elution with 15-20% methanol saturated with ammonia- 
dichloromethane) to give the tiUe compound, mp 185-190»; NMR (DMSO) 8.63-8.5 1. 7.86-7.84. 
7.68-7.65. 7.36. 7.19, 7.02. 6.74. 3.88-3.26. 2.79-2.64. 2.13-1.80 5: MS calc'd for 
20 Q4HJ0N6O4S+H = 499.2127, found = 499.2143. 

EXAMPLE 1 87 4-(7-Methyl-2.4-bis-pyirolidin-l-yl-7H-pyrrolo[2,3-d)pyiimidin-6-yl)-N- 
(lH-tetrazol-5-yl)-benzamide (VII) 
A mixmre of 247 mg of the N-hydroxysucdnimide ester from EXAMPLE 1 86 in 50 ml 
of dimethylfonnamide is treated with 110 mg of 5-aminotctrazole followed by 71 mg of 

25 dimethylaminopyridine. The mucture is stined for 3 hrs and then heated at reflux for 1 hr. The 
diraethylformamide is removed at reduced pressure to give a solid which is dissolved in 
chlorofonn with the aid of a small amount of methanol. The resulting mixture is washed with 
saline. The aqueous layer is extracted with sfac portions of chloroform. The combined oiBanics 
are dried and fUtered. The solids are washed with dimethylfoimamide. The filtrate is 

30 concentrated to give an orange solid which is chromatographed over silica gel (elution with 15- 
20% methanol saturated with ammonia-dichloromelhane) to give the tiOe compound. mp>310»; 
NMR (DMSO) 8.15-8.12. 7.76-7.73. 724, 6.77. 3.89-3.60. 3.60-3.46, 2.07-1.80 5: MS calc'd for 
CuHjfiNioO = 459.2369. found = 459.2374. 

EXAMPLE 188 4-(7-Methyl-2.4Kli-l-pym)lidinyl-7H-pyrrolo-[2.3-d]pyiimidin-6- 

yl)phenylamine (VIO 

Following the general procedure of EXAMPLE 49 and making non-critical variations. 



wo 93/20078 PCr/US93/02188 



78- 



10 



but utflizing 4-benzyIoxycaibonyIamino phenacyl bromide (VI). the benzyloxycarbonyl 
derivative of the tiUe compound is obtained. A mixtuie of 253 mg of this derivative and 67.8 
mg of 10% palladium on caibon in 5 ml of dimethylfomiamide is hydrogenated at 50 psi for 2 
hn:. lUe mixtuie is filtered through a pad of celite and washed thoroughly with 
dimethylformamide, methanol, chloroforai and dichloromethane. Tlie filtrate is partially 
concentrated, poured onto water and extracted with three portions of ethyl acetate/hexane (I/l). 
The combined organic extracts are dried and concentrated to give a solid which is 
chromatographed over siBca gel eluting with methanol/chloroform (3/97). The appropriate 
fractions are pooled and concentrated to give die titie compound, mp 235-237- NMR 7.26-7 24 
6.74-6.70. 6.31. 3.90-3 JO. 1.88-Z07 8; MS calc'd for C„H«N« = 362.2219. Ibmid = 362.2213. ' 

The free base is converted to the dihydrochloride salt with excess meflianolic 
hydrochloric acid. Recrystallizaiion from methanol/ethyl acetate gives the salt of the title 
compound, mp 2G5.207«r NMR 7J1-7.49. 7.31-7.29. 6.42. 4.28-3.35. 228-1.80 8; MS calc'd for 
CziHzeNfi = 36Z2219, found = 362J2223. 

15 EXAMPLE 189 N-[4<7-MelhyI-2.4-bis-pynDndin.l-yl.7H-pyrrolo[23-d]pyrimidin-6-y0- 

phenyljmethanesulfonamide (Vm 
A mixture of 4<7-metbyl-2.4KB-l.pyirolidinyl-7H-pyrrolo.[23Kl]pyrimidin-6- 
yOphenylamine (EXAMPI£ 188, 103 mg). in 30 ml of pyridine is cooled in an ice-water bath 
and treated with 24 pi of methanesulfonyl chloride. Hie mixture is warmed to 20-25' and 
stirred for 2 days. An additional 24 pi of methanesulfonyl chloride is added and the mixture 
stirred for an additional 3 his. The mixture is poured onto water and extracted with three 
portions of dichloromethane. Hie combined organics are dried and concentrated to give a solid 
which is chromatographed over silica gel. eluting wiUi metiianol/chlorofbrm (4/96) to give die 
desired material which is recrystallized fiom hot acetonitrile give flie titie compomid. mp 248- 
250"; NMR 7.46-7.43. 7.27-7.24. 6.72. 6.40. 3.88. 3.67. 3.67-3J5. 3.05, 2.01-1.92 & 
EXAMPl^ 190 4-a-Mefliyl-2.4KK-l-pyrrolidinyl-7H-pyrrolo[2.3-d]pyrimidhH>- 
yOphenylaraine bis(metiianesulfonamide) {VE) 
A mixture of 4<7-methyl-2,4^1r-l-pym)lidinyI-7H.pyrrolo-[2.3-d]pyrimidin-6- 
yDphenylamine SAMPLE 188. 206 mg) in 40 ml of dichloromethane is cooled in an ice- 
water bath and treated with 0.15 ml of triefliylamine followed by 0.05 ml of methanesulfonyl 
chloride. Hiree additional portions of meflianesulfonyl chloride. 0.02 ml. 0.01 ml and 0.01 ml. 
are added in sequence over the next hour. The mixture is poured onto water, treated wifli 
aqueous saturated sodimn bicarbonate and extracted witii thru portions of dichloromefliane. 
•me combined organic extracts are dried and concentrated to give a solid which is combined 
>vitii previously isolated material (from a 50 mg mn) and chromatogmphed over silica eluting 
witii metiianol/chloroform (3/97) to give die desired material which is recnrstaUized from hot 
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phehyljguanidine (VII) 
3 A ..x„„ °f 4<7-„e*y,.2.4.d,..-pyn„,«i„y,.7„.^,^,3 3^ ^ 

m«™«l.al.c«m»T™dlngR,m.s.art.g™i«.„^ 220.225- NMR 9.73. 743 644 373 
3.59, 3J4, 3.50-3.39. 1.93-1.75 5; MS M* obvserved al 421. 

.5 «™40-ana,^,««.o.l«n.„.„«.^,«,, t,„„l»„ 

. „ 70. ^^^^ „, ^^^^^ J 

U to and Ka^d »«h 0.04 <rf ,„e*yl todidc PMy ate, alnta, 2 ta, 0.02 ml (0 32 
o,m«h„ iodU. is add^l. ^ „ ^ , ^ ^ ^ " 

Of ««« Santas ^aienal. ,a c«™ 

ge,, „«Ha„o«<,.fo™, (5/95, ,„ gi,. «^ ^ ^, 

«>memp»ii,. Themal«lalis,«3™.a»8n|*«lo»erslllcagddmi„g,rtU, 
aetanoVdl..^ W „ give ft. ^.^^ 

7.43-7.40, 6.^^6.97. 6.39. 3.81-3.77. 3.67. 3.65-3.60. W8-I52 6. 

A mlxB„, Of 313 mg to above bothiomea In 32 ml Of ^b«ano^ te 6«ed 

2 «. a se<«^ ,5 and >ea:ed a, ^ fo, a„ addidona, 7 J 

,s bubbled in for a dmc fono n,b. ^ d^ bealed a, „„„ fbr 24 
« . .^^entraled ™der ^ ^ ^ 

■s ..ea^d »«, aque«,s sodium byd..,de (5,, „„„i ^e pH Is app^ximalely 11. u,e. 
we^sepamed and fl.ea,p«„o,bbaclc-exttacM portions Of chlo^e,™ Tbe 

combined „,gamcs am dded and c»„cem«cd » give a soDd which Is chmma.ogmphed over 
*. gel (einson wld, 30% med^o, s«nmW wid, «mnonia/did-ommeta») «, give „„e 
c«n>p«md. NMR (DMSO, 7.27-7^5. 6.81-6.79. 6i7. 3.72-3.51, 3.46. 3.43-3^ 1 »- 
MS calc-d for C„H^^H = 405.2515. fcnnd = 405 2511 ' 
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A. 



where W, is -N= or -CH=; 
15 Wjis-Nsor-CHs; 

Wj is -N= or -CR,- with the proviso that is -CRr when both W, and W3 are 

-N=; 

where R, is 
(CrO (A)-H, 
20 (Cs-2) (B) C,-Cg alkyl optionally substituted with 1 thni 4 R5., where Rj., is 

(1) -F, -a. -Br. 

(2) C,-C4 allcyl, 

(3) -CF3, 

(4) -4.. 

25 (5) -OR5.J where R5.1 is 

(a) -H, 

(b) CrC alkyl. 

(c) phosidiate, 

(d) sulfate. 

(e) -CO-R,^ where R„ is C.-Q alkyl or Q-C, aralkyl, 

(f) -CO-NR5.,oRj.„ where Rj,,o and Rj.„ are the same or diilerem 

and are -H or Ci-C, alkyl, 

(g> sulfamate. 
(h) glucosyl. 

35 (i) galactosyl, 

0) glucuronic acid, 
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(k) maltosyl. 

(I) aiabinosyl, 

(m) xylosyl, 

(n)-CO-CH(NHj).H, 
5 (0) -CO-CH(NHj)-CHj. 

(p) -CO.CH(NHj)-CH(CH3)2, 

(q) -C0.CH(NHj).CHi-CH(CH3),. 

Cr) -C0-CH(Niy-CH(CH3)-Caii-CHj, 

(s) -CO-CH(NHj)-CHj-OH 
10 (t) -C0-CH(NH,)-CH(0H).CH3. 

(u) -CO-CH(NH^CHj-<l>, 

(V) -CO-CH(NHj)-CHi-|p-phenyl]-Oa 

(w) -CO-CH(Nfiy-CHj-I2-indolyl] 

(x) -CO-CH(NH^CHj.SH. 
15 (y) -CO-CH(NH^-CHj-CH2-S-CH3, 

(z) -CO-C^H-NH-CHj-CHj-C*!^ where the carbon atoms 
maiked wifli an are bonded together to fonn a heterocyclic ring, 

(aa) -Cac*H-NH-CHj-CH(OH)-C*H^ whwe the caibon atoms 
maiked with an "*" are bonded together to forai a heterocyclic ring, 
20 (bb) -CO-CH(NHj)-CHi-COOH. 

(cc) -CO-CH(NH,)-CHj-CONH,. 

Cdd) -CO-GHCNHJ-CHi-CHi-CXJOH, 

(ee) -CO-CH(NH^-CH,-CHj-CONHj. 

(ff) -CO-CH(NHj)-CHj-C*-NH-CH=N-C*H= where the caibon 
25 atoms maiked with an "*" are bonded together to form a beteioc^dic ring, 

(gg) -C(>-CH(NHy-CHi-CEIj-CHi-NH-C(=NH).NHj. 

(hh) -C0-CH(NH>CH,-C3Ii-CHj.CHj-NHi, 

(ii) -CO-CH(NHi)-CHj-CHi-CH(OH)-CHi-NHj, 

(ii) -CO-CHi-CHj-NHj, 
30 (kk) -CO-CHj-CHi-CHi-NHi. 

(U) -C0-CH(NHi)-CH,.CHj-CH2-NHj, 

(mm) -CO-C3I(NH^-a^.CH,.CHj-NH-CO-NH2, 

(nn) -CO-CH(NHj)-CHj-CHi-OH, 
(Q -SRj.2 where Rj., is defined above, 
35 (7) -NHR„ where Rj., is -H or Ci-Q alkyi, 

(8) -NRS4R5.5 where R^j and Rj., arc the same or different and are Q-Q 
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olkyl or may taken together with the attached nitrogen atom to form the heterocyclic ring 
-N*-(CH^„pR^(CH2)^* where the atoms maiked with an asterisk (*) arc bonded together 
resulting in the fonnation of a ring, where n, is I thni 5, n^ is 0 thru 3 and tL^ is 

(a)-CHj-. 

5 (b) 

(c) -S., 

(d) -NR5., where Rj^ is 

(i) Cj-Cg alkyl optionally substituted with 4 thru 3 

or-OCHj, 

(ii) C^Q alkylcarbonyl, 

(iii) Cj-Cg alkoxycaibonyl, 

(iv) Q-C„ aiylalkyi, 

(vi) -SOj-Q-Cg alkyl, 

(vii) CH3-C*-0-C0-0-C*-CHj- where the cartx)n atoms 
designated by ♦ are attached by a double bond to form a five member ring, 

(9) -iCH^^^COj^^ where nj is 0 thru 6 and R5.2 is as defined above, 

(10) -(CH2)^CON(R5.3)j where is as defined as above and where R^^ 
may be the same or different and is defined above, 

0 1) -(CH2)^CONR54R5.5 where nj, Rj^, R5.5 arc as defined above, 
(12) .(CH2)„iORs.2 where R5.2 and Uj are as defined above, 
<13) -(CH2)oiOCORj^3 where R5.3 and n, arc as defined above, 

(14) -(CKy^jSRj.! where R5.2 and n, are as defined above. 

(15) -(Ciy^iNHRw where R5.3 and arc as defined above, 

(^6) -((3i2)„iNR54R5.5 where R,^, R5.5, and n, are as defined above, 
(C5-3) (C) -(CH2)^-<(» optionally substituted with 1 thru 4 R5.1 where R5., and nj arc as 

defined as above, 

(D) -(CH2)^-pyridin-2-, 3- or 4-yI optionally substituted with 1 thru 4 R5., where 
ns and R5.J are as defined above, 

-(CH2)^-naphthalin-l-, 2-yl optionally substituted with 1 thru 4 R5., where 
and R5.1 are as defined above, 

(CV5) (F) -(CH2)^C02R5.2 where rij and R^^ are as defined above, 

(C5-6) (G) -(CH2)^CON(R5.3)j where n^ is as defined as above and where R5.3 may be 

the same or different and is as defined above, 
35 (C5.7) (H) -(CH2)«3CONR5^R5.5 where n3, R,^, R^, are as defined above, 

(C5-8) (I) -(CHJ^S03R5., where and R^.^ are as defined above. 
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(Cr9) (J) -Cj-C, cycloalkyl; 

where Rj.1 is 

(A) -H, 

(B) C,-Cj alkyl optionally substituted with I thru 4 
5 (1) -F. 

(2) -a. 

(3) -OR5.1 where R,:, is as defined above, 

(4) -NCRj.^ where Rj., may be the same or different and is as defined 

above; 
10 vrfierel^jis 

(A) -H. 

(B> C,-Cg allqrl optionally substituted with 1 thni 4 

(1) -F. 

(2) -a, 

15 (3) -OR53 where R,., is as defined above; 

(4) -N(Rs^ where R,^ may be the same or different and is as defined 
above, or Rj., and Rj.^ arc taken together with the attadied nitrogen atom to fonn a heterocyclic 
ring selected fiom the group consisting of 

(A) l-pyrrolldinyl optionally substituted on carbon with 1 fluu 3 Rj.j where Rjj is 
20 selected firom the group of 

(1) C,-Q allqd optionally substituted with 1 thni 3 -OH or -OCHj. 

(2) C,-Cg alkenyl optionally substituted with 1 thru 3 -OH or -OCR^, 

(3) C,-Cs alkylcaibonyl. 

(4) Cj-Cs alkoxycaibonyl, 
25 (5)(VC,jaiyIalkyl. 

(6) =0. 

(7) -OH, 

(8) -(^, 

(9) -COiRj^ where R„ is 
30 (a)-H. 

(b) C,-Q alkyl, 

(c) Cg-Ca aiyl, 

(d) Cg-Ca aialkyl, 

(10) -NH4, 
35 (11) 

(12) -F. 
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(13) -Br. 

(14) 4 optionaUy substituted with 1 thni 3 -F, -O, -Br. -OH. -OCHj. -OCHi-<^. 
-NOj. CrCj alkyl. -NH,. -NHCH3. N(CH,),. -COjR„ where R,^ is as defined above. 

(15) -(CHj)b4NRj^.7 where Rj< and R^, are the same or different and arc C,- 
5 C, alkyl or may taken together with the attached nitrogen atom to form the heterocyclic ring 

-N*-(CHi)^Rj.,-(CHj)^* where the atoms marked with an asterisk (*) arc bonded together 
resulting in the fonnation of a ring, wherc n« is 0 thni 3. n, is 1 thni 5. n« is 0 thni 3 and R,^ is 

(a) -CH,-. 

(b) -0-. 

10 (c)-S-. 

(<D -NRm wherc Rj^ is as defined above, 
(B) I-pjpenlinyl optionally substituted on caibon with 1 thni 3 Rj., wherc Rj.j is as 
defined above. 

(O 1-moipholinyI optionally substituted on carbon with 1 thru 3 R2.3 where R^, is as 
15 defined above. 

(D) 1-piperazinyl optionally substituted on carbon with 1 thru 3 R^j where Rj., is as 
defined above and optionaUy substituted in (he 4-position with R,., where Rjj is 

(1) C,-Q alkyl optionally substituted with 1 thru 3 -OH or -OCHj, 

(2) C,-Q alkylcaibonyl, 
20 (3) Cj-Q alkoxycarbonyl. 

(4) Cs-Cjj arylalkyl. 

(5) -4>. 

(6) -SOj-Ci-Cj alkyl. 

(7) CH3-C*-0-C0-0-C*-CHj- where the carbon atoms designated by * arc 
25 attached by a double bond to form a five member ring, 

(E) 1-aziridinyl optionaUy substituted on carbon wiUi 1 timi 2 R^^ where Rj.3 is as 
defined above, 

(F) 1-azetidinyl optionaUy substituted pn carbon wiOi 1 dim 3 Rj., where R,,, is as 
defined above. 

30 (G) l-hexamethyleneimino optionally substituted on carbon wiOi 1 tiuu 3 Rj.3 wherc R^j 

is as defined above, 

(H) l-pyrrolyl optionally substituted on carbon wiUi 1 timi 3 Rj^ where R,., is as defined 

above. 

(I) l-imidazolyl optionally substidited on carbon wifli 1 timi 3 Rj.3 where R^j is as 
35 defined above. 

(J) l-pyrazoyl optionally substituted on carbon with 1 tiiru 3 R,., where R„ is as defined 
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(K> l-pyrazolidinyl optionally substituted on caibon with 1 thru 3 R2.3 where Rj^j is as 
defined above. 

(L) 1,2,3-triazolyI optionally substituted on carbon with 1 thru 3 1^3 where Rj^ is as 
5 defined above» 

(M) U,4-triazolyl optionally substimied on carbon with 1 thru 3 where is as 
defined above, 

(N) l-tetrazolyl optionally substituted on carbon with 1 thru 3 R^^ where R^j is as 
defined above, 

10 (O) l-thiomorpholinyl opfionally substituted on carbon with 1 flmi 3 R2.3 where R^3 is as 

defined above, 

(P) l-thiazoHdinyl, optionally substituted on carbon with 1 thni 3 R2.3 where R2.3 is as 
defined above. 



15 



20 



(Q) (Ri.i/R^2"l) 



^2-3 

/7\. 



V— < 



25 



(R) (R2,i/Rm-2) 



\ 

/ 



-i 



30 



35 



(S) (P2.^r3) 
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(BB) (Ri.,/Ri.j-12) 



10 



15 



^2-3 




(CO (R2.,/Ri.j-13) 



f2-3 



•^2-5 



20 

where and R^., arc as defined above, 
where Rj^ is 

(A) -(OIj)^ where is 1 thiu 3. 

(B) -CHjOCHi. 
25 (Q -CHjSCHj, 

(D) -CHjSOjCHj. 

(E) -CH,S, 

(F) -CH,SO„ 

(G) -CHjN(R,.5)CHi where R^^ is as defined above, with the proviso that Rj., 
30 and Rj.! can not both be -H; 

where R4., is defined the same as R3.,, but may be the same or different than Rj... 
where R4., is defined the same as Rj.j, but may be the same or different than Rj.j. with 
the proviso that R4., and R«.j can not both be -H; 

where OVl) R« is defined the same as R,, but may be the same or different than Rj, 
35 with the provisos 

( 1) that one of Rj, Rg or R, must be selected from the group consisting of 
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(Cr3) f C) -(CH2)^-<> optionally substituted with 1 thni 4 Rj., where R,., and n3 arc as 

defined as al>ove, 

(D) -(CHjXa-pyridin-2-, 3- or 4-yl optionaUy substituted with 1 thni 4 R^., where 
nj and R^ are as defined above, 
5 (E) -(CH2)^-naphthaIinrl-, 2-yl optionally substituted with 1 thru 4 R5., where % 

and R5., are as defined above, and 

(2) that for at least one of these three aromatic substituents, must be 0; 
where R^ is defined the same as R5, but may be the same or different ttian R5; with the 
proviso that W, and W3 can not both be -CH=:, and phannaceuticany acceptable salts tiiereof 

10 

Z A bicycUc amine of formula (XXX> acconiing to claim 1 where Wi and W3 are both -N=. 

3. A bicyclic amine of fonnula (XXX) according to claim 1 where W5 is -GRy^. 

15 4. A bicyclic amine of formula (XXX) according to claim 3 where R, is -H, -CH3. and 4- 
hydroxyphenyl. 



5. A bicyclic amine of formula (XXX) according to claun 1 where R2.1 and R^^ are taken 
together with the attached nitrogen atom to form l-pynolidinyl, l-piperazinyl, 1-thiomorphoIinyl 

20 and 4-methylpiperami-l-yL 

6. A bicycfic amiia^ of formula (XXX) according to claim 5 where R^., and R^j are 
l-pynolidinyl and I-piperazinyL 

25 

7. A bicycUc amine of fonnula (XXX) according to claim 1 where R4., and R^.^ are taken 
together with the attached nitrogen atom to form l-pyrrolidinyl, I-piperazinyl, 1-thiomorpholinyI 
and 4-methyIpipera2in-l-yl. 

30 8, A bicydic amine of formula (XXX) according to claim 7 where R4.1 and R^.^ are 
l-pyrrolidinyl and 1-piperazinyl, 

9. A bicycUc amine of formula (XXX) according to claim 1 where R^ is -H. -CH3, and 
4-hydn)xyphenyL 



35 
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10. A bicyclic amine of formula (XXX) according to claim 1 where is -H. -CH3, -<|i, 2-(r- 
morpholinyOethyl and 2-(l-pipera2inyl)ethyI. 

11. A bicyelic amine of fonnula (XXX) according to claim 1 where the phaimaceutically 
acceptable salts are salts of the following acids hydrochloric, hydrobromic, methanesulfonic, 
sulfuric, phosphoric, nitric, benzoic, citric, tartaric, fumaric» maleic, CH3-(CHj)„-C00H where n 
is 0 thni 4. H00C-(CH2)n-C00H where n is as defined above. 

12. A bicyclic amine of formula (XXX) according to claim 1 where the bicyclic amine (XXX) 
is selected from the group consisting of 

6-phcnyl-2,4-di-(l.pyrrolidinyl)-7-mcthyl-7H-pyrroloI2,3-d]pyrin^ 

6- phenyl-7-n-propyl.2.4-di-(l-pyrrolidinyl)-7H"pyrn)loI2.3"d]pyrimidine, 
7"methyl.2,4-di-[N.methyl-N-(2-hydroxy)ethyl].6-phenyl-7H-pym)lo[2^ 
2-[6-phaiyl-2,4Kli-l-pyrrolidinyl-7H-pyrrolo[2,3Hdlpyrimidin-^^^ 
2-[6-phenyl-2,4-di-l-pyrrolidinyl"7Hi)yrrolo[2.3-d]pyrimidin-7-yl]ethyl, 
2-I6-phenyl-2,4-di-l-pynolidiny|.7H-pynrolo[23-d]pyrimidin-^^^ 
2-[6-phenyl-2,4KU-l-pynoIidinyl-7H-pyrroIo[23-d]pyrimidin-7-yl]eU^^ 
2-[6-phenyl-2,4-di-l-pyrrolidinyl-7H-pyrT0lot2,3Kl]pyrinudin-7^^^ acetate, 

7- tert-butyl-6-phenyI-2,4-di-l-pyrroHdinyl-7H-pyrrolO[23"d]pyrimi 

6- phenyl-2,4Hli-l-pynDlidinyl-7H-pyrrolo[2,3-d]pyrimidine, 

7- tert-butyl-6-(4-methoxyphenyl)-2,4-di-l-pyrroUdinyl"7H-pyrrolo[2,3-d]pyrimidine, 
6-(4-hydroxyphenyl)-2,4-di-l-pyrrolidinyl.7H-pyrrolo[2,3-d]pyrimidine, 

6- (4-methoxyphenyl).2»4-di-l.pyrrolidinyl-7H-pyrrolo[23-d]pyrimidine, 

7- methyl-6-phenyl-2,4-di-l-thiomoipholinyl-7H-pyrrolo[23-d]pyrimid^ 

6- phenyl-7-[2-(l.piperazinyl)ethyl].2^di-l-pynolidinyl.7H-p^^ 

7- l2.(l-moipholinyl)ethyl]-6-phenyl-2,4Hii-l"pyrn)Hdinyl-7H-pyrroloP^^^^ 

7-f2KlK4-methyl)piperazinyl)ethyl]-6-phenyl-2,4.di-l-pynolidinyl-^^^ 
djpyrimidine, 

2-[6-(4-methoxyphenyl)-2,4-di-l-pynolidinyl-7H-pyrrolo[2,3Kl]pyrimidin"7-yl]e 
2.[6-(4-hydroxyphenyl)-2,4-di-l.pyrroIidinyl-7Hrpynolo[2,3-d]pyrimidm^^^ 
7-methyl-6-phenyI-2,4-di- 1 "pynolidinyl-7H-pyrroIo[2,3-d]pyrimidine, 

6- phenyl-7-phenylmethyl-2,4-di.l-pyrroIidinyl-7H-pyrrolo[23-d]pyrimidine, 
6,7-diphenyl-2,4-di-l-pyrrolidinyl-7H-pynolo[2,3-d]pyrimidine, 

7- methyl-2,4Hii-4-morpholinyl-6-phenyl-7H-pynolo[2,3-d]pyrimidine, 
lJ'K7-methyl-6-phenyl.7H-pyrrolo[2,3-d]pyrimidine-2,4-diyl)bis^3,4-pyrroU 
7"methyl-6-phenyl-2,4-di-l-piperazinyl-7H-pyrrolo[2,3-d]pyrimidlne, 
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33M(7-meftyl-6-phenyl-mpyrroIo[23-(I]pyrimidine-^^ 
l^-propanediol, 

4,4^(7-methyl-6-phenyl-m.pynDlo[23K!]pyrim acid 
diethyl ester» 

4.4'-C7-methyl-6-phenyl-7H-pyrrolo[2,3-d]pyrimidine.2,^ 

add, 

5J"dimethyl.6-phenyI-2.4^-l-pynDlidinyl-m-pyrrolo[2^ 

6- (4-memoxyphenyI>7-methyI-2.4^1i-l-pyiTOlidinyl-m-pyTO 

4- (7-memyl-2,4^i-I-pynolidinyl-7H-pynDlo[2,3-dlpyrimidin.^^^ 

7- methyI-6-(4-fluon>phenylH,4-di-l.pyrT0lidm^^ 
2.6-bis(ia-dimethylethyI)^a-meihyl-2.4-di.l-pym)lidm^^ 

6-yl)phenoU 

2,6-bis(l.methyle%l)^-methyl.2.4-di-l-pym)Iidin^^ 
yOphenol, 

2,6-dimethyI^a"meftyI-2.4-di^l-pyrolidinyr-7H-pyiro^ 

5- (7-melhyl-2.4-di-i.pynDlidinyl-7H-pyrn)io[23Hl]pyrimi^^ 
tiimethoxybenzene, 

642-(4-methoxyphenyl)ethyl]-7-methyl-2,4-di-l-pym)Bdin^^^ 
djpyrimidine, 

5.6-bis(4-cWorophenyl)-7-methyl-2,4-di-l-pynDlidinyl-7H-p^ 
5.6-bis(4^metfaoxyphenyl).7-methyl-2,4.di-l.pynoIidinyl-7H^ 
4,4'-(7-me%l-2,4-d|.l-pyrrolidinyI-7H-pynolo[2,3-dJpyito 
6J-bis(4-methoxyphenyl>2,4-di-l-pyrroIidinyl-7H-pym 
4,4'-a.4-<U-l-pynolidinyl-7H-pynDlo[23KlIpyrimidm^ 
5.6-bis(4-methoxyphenylH-methyl-2,4-di-l"pipera2inyI-ra^ 
7-memyl-5-phenyN2.4-di*l-pyrTolidinyl-7H.pyiToIot23-d]p^ 
2,4-di-lH-imidazol-l-yl-7H-pyrrolo[2,3-d]pyrimidine, 

2^6-phenyl-2,4Hii-l-pynolidinyl-7H-pym)lo[2.3-dJpyri^^ arid, 

6- (3.4-dimethoxyphenyl)-7-methyl-2,4-di-l.pyrroIid^^^ 
4-a-meihyI-2,4-di-l-pyrroUdinyI-7H-pynDlo[23Kl]p^ 
6-(2,5-dimeftoxyphenyl>7'methyI-2,4^i4-pyiTQlidinyI-7H^ 
2-(7-methyl-2,4Kli-l-pynolidinyl.7H-pyrroIo[23Hl]pyrim 

6<2-fluoro-4-methoxyphenyIH^eftyl-2,4-di-l-pynDKdinyl^^ 
d]pyrimidine, 

6K2-memoxyphenyl>7-methyl-2.4^-l-pynDUdinyl-7H-pyrroI^ 
2-(7-methyl-2,4-di-I-pynDndinyl-7H-pyrroIo[2.3-d]pyrta 
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H2-pyridinyl)-7-methyl-2,4Kli-l-pynDlidinyl-W^ 

2-methoxy.5<7-methyl-2»4-di-pyiTOlidin-l.yl-7H-pyTO^ 
acid methyl ester, 

2-hydn)xy-5-a-methyl-2,4^i-pynx)lidiiKl-yl.7H-pyTO^ 

5 acid, 

4,4*.(7-methyl-2,4-di-i-pynolidinyl.7H-pyrrolo[2.3Kl]py^^ 
6-(4-methoxyphenyl>7-methyl-2,4.bis-piperazin-l-yl-7H^^^ 
6K4-methoxyphenyIH-methyl.2,4-bis-pipemin-l-yl-7H.pyrro^ 
dimethanesulfonate, 

10 4-(7"methyl-2,4-di-piperazinyl-7H-pyiTDlo[23-d]pyrimi 

2,4.bis(3-araino.l-pynolidmyI>6K4-inethoxyphcnyl)-7-m^ 
d]pyriinidine, 127 4.[2,4-bisK3-amino-l.pyrroUdinyl)-7"methyl-7H-pyn^^ 
6-yl]phenol, 

K4-methoxyphenyl>7.methyl-2,4-di-l-pyTOlidinyl-7H-pyTO 
15 catbaldehyde, 

6-(4-toethoxyphenyl).7-methyl-2,4.di-l-pynolidinyl.7H-py^ 
yljmethanol, 

6- (4-methoxyphenyl>7-methyl-2,4^-l-pynolidinyl-7H-pyn^^ 
catbaldehyde oxime, 

20 6-(4-methoxyphenyl).7-methyI.2,4.di-l-pym)lidinyN7H-py^ 
carbonitrile, 

4-(7-methyl-2,4Hdi-l-pynDlidmyl-7H-pyrrolo[23Kl]pyrta 
2,6-bis(l-pynDlidinylmelhyl)"4-a-mcthyl.2.4-di-l-pyrto^ 
d]pyriinidin-6-yI)phenol. 

25 6-phenyI-7-[2KI-(3,4,5-trimethyl)piperazinyl)ethyl]-2,4-a 
djpyrimidine, 

7- [2-(l-(3,5-dimethyl)piperazinyl)eayl]-6.phenyl-2,4-di-Npyrm^ 
djpyiimidine, 

7-[2-<l-(3,5-dimethyl)piperazinyl)ethyl]-6-(4.fluorophOTyl)-2,4-di-l-py^ 
30 pyiTolo[2,3-d]pyiimidine, 

6-(4-fluorophenyl)-7.[2-(l-(3,4,5-trimethyOpiperazinyl)et^^^^ 
pyrrolo[2,3-d]pyriinidine, 

2-[6-(4-methylphenyl)-2,4.di-l-pyrroUdinyi-7H-pyrrolo[^^ 
6-(4-methylphenyl>7.[2-(l-(3,43-trimethyl)piperazm 
35 pynx)lo[2,3-dlpyrimidine, 

6-(4-methylphenyl).7-[2.(l.piperazmyI)ethyl>2.4^di-l-pynDlidm^^ 
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dlpyrimidine, 

7-[2-<l-(3^Kiiine%l)pipera2inyl)ethyl]-6-(4-meft^^ 
pyiToIo[2.3-d]pyiiinidine, 

6- (4-fluorophenyl>7.[2<l.pipeiazinyl)ethyl]-2,4-di-l^ 
5 d]pyrimidine, 

5-mc%^6-(4methylphCTyl)-742<l-piperazinyI)eA^^ 
pyrrolo[2,3-d]pyrimidine, 

7- t2<K3.5-dimcthyl)pipeTa2inyl)eth 
pyrmUdinylr7H-pym)lo[23-d]pyriiiiidine, 

10 6-(4-fli3orophenyl)-5-metoyl-7-[2-(l.pipeia2to5l)cthyl]-2,^ 
pyirolo[2,3-d]pyrimidine, 

7-[2-(I<3^-^ethyl)piperaanyl)ethyl].6<4-fluoropto^ 
pyiToUdinyl-7H-pynolo[2,3-dlpyrimidine. 

6<4-methoxyphenyl>7-me%l-2,4-biS"(4-methylpipei^ 
15 djpyrimidine, 

4.[7.methyl-2,4.bis-(4-methyIpiperazii^l-j4>^ 

4-methyl-2,4-bis<4-methylpiperazin-l"yl>6-phenyl^ 

5,6Kbis-(4-meftoxyphenyl)-7-methyI-2,4-bis(4-methyIp^ 
djpyrimidine* 

20 7-meffiyl-6-pyridin^3-yl-2,4-di-l-pynolidinyl-7H-pynoloP^ 

6i)henyl-7-[2-(l-glucosyl)ethyl]-2,4-di-l"pyrTolidinyl-7H-pyTO 
[4-C7-methyl-2,4-di-l-pynDUdinyl-7H"pyirolo[2,3-d]pyi^ acid 
methyl ester» 

[4-C7-methyI-2,4-di-l"pyrroUdinyl-7H-pyrrolo[23-^]pyrimidm^ add 
25 N"hydroxy-N-memyl-4^a-methyl-2,4Kli-l-pyriolidinyl-7fr 
phenoxyacetamide* 

4<7-methyl-2.4-di-l-pynDlidinyl-7H-pynQlo[23-d]pyrimidm^ 

dietiiyH244-(7-methyl-2,4-di-l-pyrroUdinyl-7H-py^^ 
eihyl]amine. 

30 4-(7-methyl-2,4-di-l-pyrrolidinyl-7H-pynolo[23-d]pyrimidi^^ 
dimethylsutfaraoyU 

4-a-methyl-2»4-di.l-pynDlidinyI-7H-pyrroIo[2,3Hl]pyrimjdn^^ 2- {2-[2-(2- 

metIioxy)ethoxy]ethoxy) ethyl ether, 

4-(7-methyl-2,4-di-l-pyrrolidinyI-7H-pyrrolo[23-d]pyrm l-(2-imidazol- 
35 l-yl)ethyl ether* 

4-(7-methyl-2,4Kli-I-pyrToIidinyl-7H-pyrrolo[23^]pyrimidin-6-yO 
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caibamate, 

4-(7-methyI.2,4rbjs-pyrrolldin-l-yl-7H-pynolo[2J^]pyrimi(to^ acid ethyl 

ester, 

6-(4-bromophenyl).7.methyl.2,4-dI-l-pynoUdlnyl-7H-pynoIot2,3Hl]pyiiiiildine, 

5 Wniethyl-2,4-bis-pynolldin-l-yI-7H-pyrroIo(23-d]pyrimldin-6-yl)-benzonitril^ 

7rmcthyl-2^blspyrrolidin-l-yl-^[4-(lH-tetrazol-5-yI>phenyl>7H-pyrrolo[2 
dlpyrimidine, 

4-(7-methyl-2,4-bis-pyiTOlidin-l-yl-7H-pyiroIo(2^-d)pyrimidine-^^^ 
4-(7-methyI-2,4-bis-pynolidin.l.yl-7H-pyiroloI23-dlpyrimidm-6-yI)^ 
10 2-[4-G'-methyI-2.4-bis.pynolidin-l-yl-7H-pynoIo[2.3-d]pyrimidin-^^^^^ 
beiizoylamino]ethanesalfonic acid, 

4K7-methyl-2.4-bis-pyrroHdiiHl-yl-7H-pyirolo[2,3-dJpyrimidln-6-yl>NK^ 
yl>benzainide, 

4K7-methyl-2,4-di-l-pyrrolidmyl-7H-pynolo-[23-d]pyrimldi^ 

15 N-[4-(7-methyI-2,4-bls-pyiroUdin-l-yl-7H-pyiTolo[2,3Hl]pyriinidin-6-yl> 
phenyl]methanesulf(»iaiDide, 

4-(7-methyl-2,4-di-l^yTrolidinyl-7H-pynolo[23-dJpyrimidin-6-yl)pl^ 
bisCtnethanesiilfonamide), 

[4-(7-mcthyl-2,4-bis-pynDlldin-l-yl-7H-pyirolot2.3-dlpyrimidln-6.yl)i)te^ 

20 

13. A bicyclic amine of foimula (XXX) according to claim 12 wliich is selected from the group 
consisting of 

6-phenyI-2.4-di-(l-pyirolidinyl)-7.methyl-7H-pyiTOlo[2,3-d]pyiimidlne, ^ 

6- phenyl-7-[2-(l-piperazinyl)ethyl]-2,4-di-l-pynDlidinyl-7H-pyiToloI2,3-d]pyi^^ 
25 7-I2-(l-moipholinyl)elhyl]-6-phenyI-2.4-di-l-pyiroIidinyl-7H-pynDlo[2.3H^^ 

2-{6-(4-hydroxyphenyl)-2,4-di-l-pyiiDlidinyl-7H-pynolo[2,3-d]pyrimidin-7-^^^ 
4-(7-methyl-2.4Kli-l.pym)lidinyl-7H-pynolo[2J-d]pyrimldin-6-yl)i*enoI. 
2,6-dimethyl-4<7-memyl-2.4-di-l.pyrolidinyl-7H-pyiTOlo[2,3Hd]pyiimidin-6-y^^ 
4,4^(2.4-di-l-pyrrolidinyI-7H-pyiTOlo[2,3-d]pyrimidine-6.7Hliyl)bis-phenol. 
30 5.6-bis(4-meflK)xyphemyl>7-methyl-2,4-di-l -piperazinyl-7H-pynDlo[23Kl]pyrimidine. 

7- I2KH3,5^^imethyl)pipe^azinyl)ethyl]-6-(4-fluorophe^yl).2,4-di-^pyITOHdin^ 
pyiTOlo[2,3-d]pyrimidine, 

6-(4-methylphenyl).7-[2-(l-iMperazinyl)ettiyl]-2,4.di- l-pynDlidinyl-7H-pyTrolo[2,3- 
d]pyi1midine. 



35 



14. A bicyclic amine of foraiula (XXX) according to claim 13 which is selected from the group 
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consisting of 

6-phenyl-2,4^i-(l-pyrroUdinyJ)-7-mcthyl-7H-pynDlo 
4-(7-methyl-2,4-di-I-pynoIidinyl-7H-pynoloE23-d]pyrimi^ 

5 15, A bicyclic heterocyclic amines of the fonmila (XXX) 



10 




(XXX> 



where W, is -N- or -CH^ 
W3is-N=or.CH=; 
Wj is -CR^; 

20 (Rfir2) where Rj and are taken together with the attached caibon atoms to fonn a 
selected from the group consisting of 

(R^2A) -Cr-(ayn7-C*- where the carbon atoms marked by an asteridc O are bonded 
together by a double bond (C=C>, where n, is 3-5^ and 

(R6-2B) -C*-CR5fi.i=CR56.2-CR56.3=CR5^-Cr- where the carbon atoms marked by an 
25 asterick 0 are bonded together by a double bond (C=Q. where Rs^^ R^ and R^^ are 
-H, -F, -a, -Br, -OH. -OCH3. -OCH^-i^. ^NOj. CpQ alkyK -NHj, -NHCHa. NiCH^, -CO^R^^ 
where Rj^5 is 

-a 

CrC4 alkyl. 

30 CVC„aryl, 

CVCn arallqrl; 

where Rj., is 

(A) -H. 

(B) CrCi alkyl optionally substituted with 1 thru 4 
35 (I) .F, 

(2) -CK 
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(3) -ORj.,0 where Rj. 

(a) -H, 

(b) C,-Q alkyl. 

(c) phosphate, 
^ (d) sulfate. 

(e) -CO-Ri.„ where R,., , is C,-C4 alkyl or Q-C, aralkyl, 

(i) -CX>-NIl^.,jRj.,3 where R2.,2 and Rz.,, arc the same or different 

and are -H or C,-Cj alkyl, 

(g) sulfatnate. 

^0 (h) glucosyl, 

(i) galactosyl. 
0) glucuronic acid, 
(k) maltosyl, 
(1) arabinosyl. 
(m) xylosyl, 
(n) -C0-CH(NH2)-H, 
(0) -C0-CH(NH2)-CHj, 
(p) -C0-Ca(NHi)-CH(CH3)j, 
(q) -CO.CH(NHj)-CHi-CH(CHj)j. 
(r) -CO-CH(NHj)-CH(CHj)-CHi-CH,. 
(s) -CO-CH(NHi)-CHj-OH 
(t) -CO-CH(NHi)-CH(OH>CH3, 
(u) -CO-CH(NHj).CHj.(t», 
(V) -CO.CH(NH2)-CH2-lp-phenyI1.0H. 
25 (w) -CO-CH(NHj).CHj.[2-indolyI] 

(X) -CO-CH(NHj)-CHj-SH. 
(y) -CO-CH(NH,)-CHj-Cai,-S-CH,. 
(z) -CO-C*H-NH-CHj-CHj-C*H, where the caitwn atoms 
marked with an arc bonded together to forai a heterocycUc ring. 

(aa) -CO-C*H-NH-CHi-CH(OH)-C*Hj where the carbon atoms 
marked with an "*" are bonded together to fomi a heterocycUc ring, 

(bb) -CO-CH(NHj)-CHj-CO0H, 
(cc) -CG-CH(NHj)-CH2-CX>NHj. 
(dd) -CO-CH(NHj)-CHj-CHj-COOH. 
(ee) -CO-CH(NHj)-CHj-CHj-CONH,. 
(ff) -C0-CH(NH2).CH,-C*-NH-CH=N-C*H= where the carbon 
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atoms marked with an arc bonded together to form a heterocyclic ring, 

(gg> -CO-CH(NH2)-CH4-a^"CHj-NH-C(=NH^ra^^ 
(hh) -C0-CH(NH2)-CHj-CHa-CHi-CH^NHj. 
(ii) -CO-CH(Niy.aij-CHj-CH(OH).CH2-NHj, 

5 (U) -CO-CHj-CHj-NH^ 

(kk) -CaCHj-CHj-CHj-NHj^ 

(U> -eO-CH(NHi)-CH2.CHj-CHj-NH2, 

(mm) -CO.CHC«l2)-CHi-CH2-CHi.NH-CO-NHj. 

(nn) -CO-CHCNiy-Caia-CHa-OH. 

10 (4) -N(R2^i4)2 where R^^ may be the same or different and is 

(a) Q-Q alkyi optionally substituted with 1 thm 3 -OH or 

-OCH3, 

(b) C,-Q alkylcarbonyl, 
(c> Cj-Q alkoxycaibonyl, 

15 (d) (VQa aiylalkyU 

(f) -SOa-CrQ alkyl, 

(g) CHa-Cf-O-CO-O-C'-CHj- where the caibon atoms maiked by 
an asterick 0 ^ attached by a double bond to foma a five member ring, 

20 where R2.2 is 

(A) -H. 

(B) Q-Cg alkyl optionally substituted with 1 thra 4 

(1) -F. 

(2) -CI, 

25 (3) -OR2.10 where R2.10 is as defined above, 

(4) -N(Rj.,4)2 where R^.^ may be the same or different and is as defined 
above, or R^., and R2.2 are taken together with the attached nitrogen atom to fonn a heterocyclic 
ring selected from the group consisting of 

(A) 1-pyrroIidinyl optionally substituted on carbon with 1 thru 3 R^., where R2.3 is 
30 selected firom the group of 

(1) C,-Q aUqrl optionally substituted with I thm 3 -OH or -OCH3, 

(2) CrQ alkenyl optionally substituted with 1 thru 3 -OH or -OCH3, 
(3> Ci-Cg alkylcarbonyl, 

(4) Ci-Q alkoxycaibonyl, 
35 (5) Cfi-Ca arylalkyl, 

(6) =0, 
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(7) -OH. 

(8) -C=N. 

(9) -COjRj^ where Rj^ IS 

(a) -H. 

5 (b) C,-C4 alkyl. 

(c) Cs-C,i aiyl. 

(d) Q-Cj aralkyl. 

(10) -NH,, 
dO-Cl. 

10 (12) -F, 

(13) -Br. 

(14) -<t> optionaUy substituted with 1 thra 3 -F, -CI, -Br, -OH, -OCHj, -OCH,-(|), 
-NO,. C,-Q alkyl. -NH,. -NHCH,. N(CH,),. -CO,R„ where R,^ is as defined above. 

(15) -(CHiX,4NRj^.7 where Rm and R,., are the same or differtnt and are 
C,.Q alkyl or may taken together with the attached nitrogen atom to fonn the heterocyclic ring 
-N*-(CH^^-R„.(CHJ^* where the atoms marked with an asterisk (*) are bonded together 
resulting in the fonnation of a ring, where n, is 0 thni 3. n, is 1 thru 5, n« Is 0 thni 3 and Rj^ is 

(a) -CHj-, 

(b) .0-. 

(c) -S-, 

(d) -NRjj where Rj^ is as defined above. 

(B) 1-pipenlinyl optionally substituted on carbon with 1 thni 3 Rjj where Rj.3 is as 
defined above. 

(O l-moq)holinyI optionally substimted on carbon with 1 thni 3 R,., where Rj.j is as 
25 defined above. 

(D) l-piperazinyl optionally substituted on carbon with 1 thru 3 Rj., where R,., is as 
defined above and optionally substituted in the 4-position with R„ where R,., is 

(1) CrCs alkyl optionally substituted wifli 1 thru 3 -OH or -OCH3, 

(2) C,-Csalkylcaibony!. 
30 (3) C,-qj alkoxycaitionyl, 

(4) Cs-Cij aiylalkyl. 
(5) 

(6) -SOj-Q-Cg alkyl. 

(7) CHj-C-O-CXJ-O-C'-CH,- where the carbon atoms marked by an asterick O 
35 are attached by a double bond to fomi a five monber ring, 

(E) 1-aziridinyI optionally substituted on carbon witti 1 timi 2 R,., where is as 
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defined above. 



(F) l-azetidinjl optionally substituted on carbon with 1 thra 3 R„ where Rj.j is as 
defined above, 

(G) l-hexamethyleneimlno optionally substituted on carbon with 1 thru 3 Rj.j where R^, 
5 is as defined above, 

(H) l-pynolyl optionaDy substituted on carbon with 1 thni 3 Rj.j where R^., is as defined 



(I) 1-imidazolyl optionally substituted on carbon with 1 thru 3 Rj., where Rj., is as 
defined above, 

10 (J) l-pyrazoyl optionally substitoted on carbon with 1 thru 3 Rj.3 where R^., is as defined 

above, 

CK) I-pyrazolidiriyl optionally substituted on carbon with I thra 3 R^., where Rj.3 is as 
defined above, 

(L) 12,3-triazolyl optionally substituted on carbon wifij 1 thni 3 Rjj where R„ is as 
15 defined above, 

<M) 1 A4-tria20lyl optionally substituted on carbon with 1 thra 3 R^j where R,^ is as 
defined above, 

(N) 1-ietrazolyl optionally substituted on carbon wth 1 flira 3 R^^ where R^^ is as 
defined above, 

20 (0) l-fliiomorpholinyl optionally substituted on carbon virtth 1 thru 3 R2.3 where R^., is as 

defined above. 



above. 



(P) 1-thiazoh'dinyl. optionally substituted on carbon witii 1 thra 3 R^., where Rjj is as 



defined above. 



(Q) (R2-./RM-I) 



25 



\ 




30 



(R) (R2-/R2.a-2) 




35 
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(S) (RJ.,/R^,-3) 



82-3 




CT) (R2.,/IW4) 



10 




15 



20 




25 (V) (Rj.,/Rj.,.<)) 



^2-5— 
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30 



(Z) (R,.,/R,.rlO) 



WOW/20078 



-III. 



(AA)(R^^,-1I) 



10 



15 



(BB) (R,.,/Rm-12) 




20 



(CO (R2.,/Rj.,-I3) 



^2-3 



25 



V / 



30 



35 



where R2.3 and R^., are as defined above, 
where Rj., is 

(A) -{CHj)„4 where n« is 1 thni 3, 

(B) -CHjOCHj, 
(Q -CHjSCHj, 

(D) -CHjSOiCHj. 

(E) -CH,S. 
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(F) -CHjSO^ 

(G) <H^(^s)CH^ where Rj.5 is as defined above, wifli the proviso that R^., 
and R2.2 can not both be -H; 

where R4.J is defined the same as R^.,, but may be the same or different than R^,y, 
5 where R4.;^ is defined the same as R^.^, but may be the same or different than R^.,, with 

the proviso that R4_, and R4.2 can not both be -H; 

where R7 is 
(C7-I) (A)"H, 

(0-2) (B) Ci-Q aityl optionally substituted with I thru 4 Ry., where R^., is 

10 (I)-F,.a,.Br. 

(2) CrQaIkyl. 

(3) .CF3. 

(4) Hi*. 

(5) -OR,^ where R,.;^ is 
15 (a>-H. 

(b) CrC4alkyl, 

(c) phosphate, 
((0 sulfate* 

(e) -CO-R,^ where R^^ is Ci-Q alkyl or Q-C^ aralkyl, 

20 <f) -CO-NR7.ioR7.n where R,.,^ and R7.n are the same or different 

and are -H or Cj-C, alkyl, 

(g) sulfamate, 

(h) glucosyU 

(i) galactosyl, 

25 Q) glucuronic acid. 

Q:> maltosyl. 

G) arabinosyl, 

(m) xylosyU 

(n) -CO-CH(NH^-H, 
30 (o) -C0-CH(NHi)-ai3. 

(p) -CO-CH(NH2)-CH(CH3)j. 

(q) -CO-CH(NH2)-CH2-CH(CH3)j, 

(r) -CO-CH(NHj)-CH(CH3>CHj-CH3, 

(s) -CO-CH(NH2)-CHrOH 
35 (t) -CO-CH(NHj)-CH(OH).CH3, 

(u) -C0-CH(NH2)-CH,-(J>, 
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(V) -CO-CH(NHj)-CHj-(p-phenyI]-OH. 

(w) -CO-CH(NH,).CH,.[2-indoIyl] 

(X) -CO-CH(NH^.CHj-SH, 

(y) -C0-CH(NHi)-CH,-CHj-S-CH3. 
5 (z) -CX)-CH-NH-Caij-CHrC*Hj where fte carijon atoms marked 

with an asterick 0 arc bonded together to fbnn a heteroQrclic ring, 

(aa) -CO-CrH-NH.CHj-CH(OH).C*H, where the caibon atoms 
maiked with an asterick (*) are bonded together to fonn a heteiocyclic ring, 

(bb) -C0-CH(NHj)-CHj-C0OH, 
10 (cc) -CO-CH(Niy-CH,-CX)NH,. 

(dd) -C0-CH(NHj)-CH2-CHi-C00H, 

(ee) -CO-ai(NHi)<H,-CHj-CONHi, 

(ff) -C0-CH(NH^-CH,-C*-NH<:H=N-C'H= where the carbon 
atoms maiked with an asteiidc 0 arc bonded together to fonn a heterocyclic ring. 
15 (gg) -C0-CH(NH^-CH,.CH2-Cai,-NH-C(=NH)-NHj, 

(hh) -CO-CH(NH,)-CH,.CH,-CH,-CHj-NH,, 

(U) -C0.CH(NH^CH,-CHj-CW(0H)-CH2-NHj, 

(ij) -CX)-CH,-CH2-NHj, 

(kk) -CO-CHj-CHj-CHj-NHi, 
20 (U) -CO-CH(Niy.CH,-CH,-CH,-NH^ 

(mm) -CO-CHCNH^-CHi-CHj-CHj-NH-CO^NHj, 

(nn) -C0-CH(NHj)-C3!,-CHi-0H, 

(6) -SR7.1 where R,., is defined above, 

(7) -NHRtj where R„ is -H or C,-C4 alkyi, 

25 (8) -NR„R„ where R,^ and R,., are ttie same or different and are C1-C4 

alkyl or may taken together with the attadjed nitrogen atom to form the heterocyclic ring 
-N*-(CH2)m-Rj^(CH2)a2* where the atoms maiked with an asterisk O arc bonded together 
resulting in the formation of a ring, where n, is 1 dim 5, nj is 0 thru 3 and R„ is 

(a) -CH,-. 

30 (b) -0-, 

(c) -S-, 

(d) -NR7.9 where R,., is 

(i) C,-Cj alkyl optionally substituted with 1 thni 3 -OH 

or -OCHj, 

35 (ii) C-Q alkylcarijonyl, 

(iii) Cj-Cg alkoxycaitwnyl. 
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(iv) CVQa arylalkyl 

(v) 4» 

(Yi) .SOrQ^Cg alkyl. 

(vii) CH3-C-O-CO-O-C -CH2- where the carbon atoms 
5 designated by * are attached by a double bond to form a five member ring, 

(9) -(CI^„3C02R7-2» where is 0 thru 6 and is as defined above, 

(10) -(CH2),oCON(R7^2 where rij is as defined as above and where R7.3 
may be the same or different and is defined above, 

(11) -(CEi)fl3C0NR74R7.5 where n^, Ry^, R7.5 are as- defined above, 
10 (12) -iCH^afiRjji where R7.7 and n, are as defined above, 

(13) -(CH2)oiOCOR7.3 where R7.3 and nj are as defined above, 

(14) -(Cl^oiSR74 where R7.2 and n, are as defined above. 

(15) -(CH2)„,NHR7j where Ry., and n| are as defined above. 

(16) -(CH2)niNR7^R7.5 where Kj^, R74, and n, are as defined above. 

15 (C5-3) (Q '{CH^-^ optionally substituted with I thru 4 R7.1 where Rr,i and nj are as 

defined as above, 

(D) -(CH2)^-pyridin-2-. 3- or 4-yl optfonally substituted with 1 thni 4 R7.1 where 
n3 and R7.1 are as defined above. 

(E) -(CHaXa-n^hthalin-l-, 2-yI optionally substitoted with 1 thra 4 R7.i where 
20 and R7., are as defined above. 



iCs-5) (F) -(CH2)n3C02R7.2 where and R7.2 are as defined above, 

(CV6) (G) '(CH^^CON(R^^ where nj is as defined as above and where R7.3 may be 

the same or different and is as defined above. 

(Cs-7) (H) -(CH2)^CONR7^R7j where Uj. R7^, R7.5 arc as defined above, 

25 (C5-8) (I) -(CHaXflSOiR,^ where ri, and R^i^ are as defined above. 

(CV9) (J) -Cj-C, cycloalkyl; with the proviso that Wi and W3 can not both be -CH=, 



and phaimaceutically acceptable salts thereof. 

16. A bicyclic amine of fonnula (XXX) according to claun 15 where W, and W3 are both -N=. 

30 

17. A bicyclic amine of formula (XXX) according to claim 15 where Wj is -CRf=. 



35 



18. A bicyclic amine of fonnula (XXX) according to claim 15 where R^^i and R^^^ are taken 
together with the attached nitrogen atom to form 1-pyrrolidinyU l-piperazinyl. 1-thiomorpholinyl 
and 4-methylpiperazin- 1-yI. 
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19. A bicycUc amine of formula (XXX) according to claim 18 where R^., and R^., are J- 
pyrrolidinyl and l-piperaiinyl. 

20. A bicycUc amine of formula (XXX) according to claim 15 wher^ R4., and R^j are taken 

5 together with the attached nitrogen atom to form 1-pyrroHdinyl, l-piperazinyU l-ihiomoipholinyl 
and 4-methylpipenizin- 1 -yl. 

21. A bicyclic amine of fonnula (XXX) according to claim 20 where R4., and R4.2 are 1- 
pyrrolidinyl and l-piperazinyl. 

10 

22. A bicyclic amine of formula (XXX) according to claim 15 where R7 is -H, -CH3, 
2-(l-moTphoIinyl)ethyl and 2-(l-pipera2inyl)ethyL 

23. A bicyclic amine of fonnula (XXX) according to claim 15 where the pharmaceutically 
15 acceptable salts are salts of the following acids hydrochloric, hydrobromic. methanesulfonic, 

sulfuric, phosphoric, nitric, benzoic, dtric, tartaric, fumaric, maleic CH3-(CH2)o-COOH where n 
is 0 dmi 4, H00C-(CH2)n-C00H where n is as defined above. 

24. A bicycUc amine of formula (XXX) according to claim 15 where the bicyclic amine (XXX) 
is selected from the group consisting of 

5,6J.8-ten-ahydrD-9.methyN2,4-di-l-pyrrolidinyl-5H.pyrimido[4,5-b]indole, 
9"methyl-2,4-di-l-pynoIidinyl.9H-pyrimido[43-b]indole. 
5,6,7,8-tetrahydro-2.4-di- 1 -pyrn)lrdinyMH-pyrimido[4^-b]indole, 

5,6,7.8-tctrahydro-9-[2-(l-piperazinyl)ethyI]-2,4-di-l-pynolidinyI-5H-pyrimido[4,5- 
blindole. 

25. A bicyclic amine selected from the group consisting of 

6-[2K2-melhyl)p^opyl].7-methyl-2,4-diK^py^rolidinyl)-.7H-p^^ 

2-[6-mcthyl-2,4-di.l-pyrT0lidinyI-7H-pyrn)lo[2,3-dJpyrimidin-^ 

6-meihyl-7-[2-(l-morphoIinyl)ethyl]-2,4-di.l-pynolidinyl-7H-^^ 

6-methyl.7-I2-(l-(4-methyl)pipera2inyl)ethylJ-2,4-di-l-pynx)lidin^^^^ 
d]pyrimidine, 

6-methyN7-[2-(l-pipenizinyl)ethyl)]-2,4.di-l-pyrT0lidinyl.^^ 
6J-dimethyl-2,4-di-l-pyrrolidinyl-7H-pyrrolo[2,3-d]pyrimidine, 
7.methyl-2,4-di-l-pyrToIidinyl.7H-pyrrolo[2,3-d]pyrimidine, 
2,4-di-l-pyrrolidinyl-7H-pyrroloI2,3-d]pyrimidine and 
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7-ethyI-6-isopiDpyI-2,4-di-l-pyrrolidinyl.7H-^ 

6- melhyl-2,4-di-l-pyrn)lidinyl-7H-pyrroIo[2,3-d]pyrimidm^ 

7- eftyl-6-ine%l-2,4-dipyiToUdiiKl.yl-7H-pyrrolo[23^^^ 
7-ethyI-2,4^pynDlidiitl-yl.7H-pynoIo[23-<l]pyrimito^ 

5 7-tert-butyl-2,4-di- l-pyrrDlidmyl.7H-pyrrolo[23-d]pyiimidm^ 

5,6J-trimemyl-2,4-dipyrrolidln-l.yl.7H-pynDlo[2,3-d]pyr^ 
7-tert-butyl-6-isopropyl-2.4^i.l-pynolidinyl-7H-pyrnDloI23^^^ 

6- isopropyI-2.4-d!-l.pyTOlidinyl-7H-pynolo[2,3Kl]pyiimito 

7- e%i.6-isopiopyI-2,4-di-l-pyrn)lidinyl-7H-pynDlo[2,3-^^ 

10 6-cyclopropyI-7-^thyl-2,4-di-l.pym)Udinyl-7H-pym)lo[23-d]^ 

6- cyclopropyl-2,4-di-l-pyrroUdinyl-7H-pyrroIo[23-d]pyrimidm^ and phannaceutically 
acceptable salt theieof. 

26. A bicyclic amine according to claim 25 which is 
15 642<2.methyl)propyl]-7-methyl-2,4-di-(l-pynolidinyl)-7H-p^^ 
6J-dimethyI-2,4-di-I-pynoHdinyI-7H-pynolo[2.3-d]pyM 

7- ethyl-6-isopn)pyl-2,4-di-l-pyrroIidinyl-7H-pynolo[2,3-d]py^ 
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